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sEcrroN 1 GENERAL HAI'TUFACTURER, rt'tpoRTER, AI,ID PRoCESSoR rNFoRl{ATroN

PART A GENERAL NEPORTING INFORI'IATION

1.01

gEI

t-l

rhls coEprehenslve Assessnent Infornatlon Rule (CAIR) Beportlng Forn has been

conpleted in response to the Pederal Reglster Notlce of . ... . lzlzl lllzl l&lgl
mo. day year

a. If a cheurlcal Abstracts service Nunber (cAS No.) ls provided ln the Federal

Resister, ltst the cAS No. .,. lAlZlGlTlZlZllAlZl-lV
b. If a chemical substance CAS No. ls not provlded in the Federal B9EIEEI' Ilst

elther (t) the chentcai nane, (li) th" ti*trt" nane, or-(ITl)-tEE--tiiilE name of
the chenlcal substance as provlded in the BEE! Reglster.

(1) chemicar name as listed ln the rule ...... l/4

(ii) Name of nixture as listed ln the rule . ,{'fr '

(iii) Trade name as listed in the rule ,....... . ..t/4' -
c. If a chenical category ls provlded in the Federal Register, rePort the name of

the category as llsted ln the rule, the chenical substance CAS No' you are
ieportini oi vhtch falls under the listed category-, and the chenlcal nane of the
suLstancE you are reportlng on vhlch falls under the llsted category'

rltName of category as listed in the rule .,... +. ' r

CAS No. of chemical substance r....... r r r.. -. r. r-r:l-l-l -l-l - t-I-l- t-l
Name of chgmical substance .. r... +.... e r. ' r - ' r. + :

1.02 Identify your reportlng status under CAIR by circling the appropriate response(s).

CBI Hanufacturgr ...rrrr+.......

I ] Importer . t.... r.. '..

Procgssor . r. r. rrr...rr r +..rr...

X./P manufacturer reporting for customer vho

X/P processor reporting for customer $ho is

is a processor 'r...'.. r..rr.r.rr.

a PfOCeSSOf .... t.."'e' t"t lr"'r" "

2

6)
4

5

I - l tlark (X) this box if you attach a continuation sheet.



-"..
'I

1 .03

CBI

t-l

Does the substance You are
in the above-l"isted Federal

YeS . t + . . r I t . r r t ' ' ' ' e ' t ' t ' ' | '

No

an ux/p" designation associated vith itreporting
Regis ter

on have
Notice?

IEI
I-I

Go to

Go to

question 1.04

question 1.05

1 .04

CBI

r-1

Do you
under a

a. manufacture, imPort, or Process the
trade name(s) different than that

Circle the aPProPriate resPonse.

listed
lis ted

substance and
in the Federal

distribute it
Register Notiee?

Yes .]+r.

b. Check the appropriate box belov:

t_l You have chosen to notifY Your

Provide the trade name(s) '...

customers of their reporting obligations

,VA

t_I
t-1

You have chosen to

You have submitted
date of the rule in
repor t ing.

report for Your customers

the trade name(s) to EPA one day after the effective
under vhich you arethe Federal Register Notice

r..05

CBI

t-l

If you buy a trade name product and are reportiTs because you vere notified of your

,"pl.ting requirements by your trade name iupptier, provide that trade name'

Trade name

Is the trade name product a mixture? Circ1e the apPropriate response'

No r..r.....

certifieation The person vho is responsible for the completion of this form must

sign the certification statement belov:

informat ion

1 .06

C.BI

t-l "f hereby certify that, to the best of my knovledge
entered tn this form is complete and accuraJ.F'rf

"t' ,,a
( {+ l.'.t ) 6 37 - "7 {;,gL

TELEPHONE NO.

l-l Hark (X) this box if you attach a continuation sheet.



1.07 Exemptlons ProD Reportlng -- If yor have provlded EPA or another Federal agency

;iil-i;; requtied infornitton on a CAIR Rlportlng Form for the llsted substance
cBI "fifrfn if," i""t S v;ri",-and thls lnforrnation ls current' accurate' and cornplete
=- i;;'-ii;" 

-itil;"rioi -ip"ii ti"d in the rule, then slgn the certificatlon belov. Iou

I-l ;;; ;;iri;;d to-""rpf!i" section I of thii CAIR foin and provide any informatlon
;;; ;d;i;.J but not previousrv submitted' Provide a copv of anv prevlous
subrnisiions along vlth your Section 1 submisslon.

"f hereby certifY thatt
information vhich I have
to EPA vithin the Past 3

period specified in the

to the best of my knovledge and belief, all required
not included in this cAlil, Reporting Form has been submitted
years and is current, accurate, and complete for the time

rule, It

TITLE

SIGNATURE

TELEPHONE NO.

ffi

ffi
SUBHISSION

1.08 cBI Certification -- If you have asserted any cBI claims in this report you nust

""itiif 
that the followtirg statements truthfirlly and accurately apply to all of

those tonfidentiality claims rhich you have asserted'
CBI::= rllv comDany has taken measures to protect the confidentlality of the information'
l-l .;i ii-;iIi continue to take these neasures; the informatlon is not' and has not

;;;r; 
-r;;;;";bii-"""..i"in.ure 

by other persons (other than government bodies) by

usin! Iegltlmati r".n. 
-ioif,"r 

th-an dlscovery based on a shoving of special need in
.-juti"fit or quasi-Judicial proceeding) vithout my company's consenti the
lniormatlon is 

-not piUii"ty aiailable -isevhere; and disclosure of--the infornatlon
vould cause substanilal harm to my conpany's conpetitlve posltion.''

W DATE SIGNED

(_) _
TELEPHONETITLE N0.

l-l Hark (X) this box if you attach a continuation sheet-



PART B CORPORATE DATA

1.09 Facility Identification

cBr Name lillEl elEl-l ttif lZltr lT 17

t_t Address tZlEt- lelEtElu lEl s-tE

Dun & Bradstreet Number

EPA ID Number ... +......

Primary. Standard Industrial Classification (SIC) Code . .' r o r " r' ..' r ..'

0thgr SIC Codg .. r r..... r.. r... e r.....

0ther SfC Code

1.10 Cornpany Eeadquarters Identiflcatlon t ) ;.c
:i""rr"L zz 5 cL0oz'<" l' L/ I

cBr Name t-l-l-l-l-l-l-l-l-I-I-l-l-l-l-l I - I - I - I - I - t - I - I - I - t - I

I-t Address r-l-l:l-l-l-l-l-l-l-1-l:l=l-l:l-l-1-l-l-l-l-l-r:l-l

r-r-l-l-lll I l-l- r-1-l-l-l-l-l-l -l-l -l:l-l-l-l:1-lCi tY

I -1-l [ll-l-l - l=l--l-l-l-l-l-Etite zip

Dun & Bradstreet Nuuber . . . I - I - I - I - I - I - I - I - I 

- 
I - I - I

Enployer ID Nunber ... " t - I - I - t - I - I - I - I - t

tLtLrErr I - I EtA tT t-- t - I - I - I - I - I - I

rtats-tLt7t-l -I-l-l I-l-l-l:l-l
Street

tEi&tTLt5lT tEtEtT tEI - 
I - I - I 

- l: 
I 

* I . I : I : I - I - I - I : I : I - t - I
Ci ty

LtrtEI tatZlEl6tql--t-l-l-l I'Tta te - ziP

reravtTtSteFtZtAtAIfr
tErAtZtZtEtStEtTtrt

Enproyer rD Nurirber lZlTlVVlTlelZlZl
rJ_latEtal
t:r_r-1-l
r-t-t-r:1

t_l Hark (X) this box if you attaeh a continuation sheet.



r.11 Parent conpany rdentiflcation 
///

cBr Name I - I - I - I - I - I - I - I - I - I 

- 
I 

- 
I - I - I - I - I - I - I - 

I - I - I - I - 
I - I - I - I - I

I-l Address t-l-l-1-l-l-l-l-l-l-l-l-l:l-l:l-l-1-l-l-l-l-l-l-l-l

r-r:I-1-l-1-1-l:1-1-l-l-t-t - l-l-t-1-1-t-1-l-l-1
Ci tY

t_t_

Dun & Bradstreet Number

r-r_l
State

r-1- r-l-l:1--t-I-l-l-1
zip

t-l_l-t-l-]- r-t-r:r-rlr

1.12 Technical contact

cBr Name ldlvl t,.:l glTl- lal- lal a IZI,6l-t-l-1-l-l-l-l-l-l-l-1, I-l-l
I-t rttre I-l-t-l-l-l-l-l-l-l-l-l-l:t-l-l-l-l-l-l-l-l:l:t-l:l-l

Add ress 1B 17 lV I b lT lZ lEl- I /< li I A I E t ; l 

r"- 
| - 

I - I - t - I - I - I - I - I - I - I - I

lntEt n r E I T t sl 
^/ 

1 F tE I EI - 1 - 1 : I: I : I - I - I - I I I - I - I - I - I - I: I
Ci ty

tet Et [lzl7 t7lElE--! -- t-l - I-l-1Ttate zip

rerephone Nunber . 14'l llZl-lral5lFl-lalElZlal

1.13 This reporting year is from ....., i..... . +,... t6l[l l$l$l to l7l'-l
Eo. Yeaf Ho .

_-JrEtgt
Year

t_l Hark (X) this box if you attach a continuation sheet.



]

1.14 Facility Acquired If you putlh""*d this
provide the folloving information about the

facility during the reporting yeart
seller'/rr/

CBI Name of Se1ler t-l-l-l .- l.l'l-

I-l Hailing Address t-l-l-l-l-l-

r-r_l-1_1-I-1

r-r-1:r-t:t-r _ r-
r:r-1-r-1lr:r-r

Street

rtl lt_t-l
Ci ty

r_1_1
State

r- t_r-r-r-t-l-l-l
r-l-l-l-I-l-1-l-l

-1-1:r-r-l_l-l-l-l-l

t-1.r-1-t_t --l-l-1 _ I-l
zip

Employer ID Number .l-l-l-l-l-l-l-l-l
Date of SaIe .. . '..... t-l-l l-l-l l-l-lMo. Day Year

contact Person [-]-!-I-I-I-I-I-I-I-I-I-I-I-I-I-I-I-I-I-I,I-l-I
Telephone Number. I-1-l-l-t:t-l-l-l-l-l-l-l

1.15 Eacility Sold -- If you sold this facility during the rePortlng year, provide the
folloving inforrnation about the buyers.!.,esrEr 

/4
CEI Name of

t-l Hai ling

Buyer

Address

t-1:1-1-t-t-l-lll-l-I.I-l-l-1 -l " I-l-
r-r-ll1_l-l-l-lll-l-1-l-l-l-1-l-l-

Street

I_I_t_1_t_1_I

1_1_1_l--t
zip

r-1_r:r-t-l
l-t-t-1-l-l

-l-1-l-l-1-1-1 - I-l-l-l-lCi ty

rlr-1 r- r_
State

Employer ID Nunber . t - I - I - I - I - I - I - I - I

Date of Puichase ....1-l-l [-l-l l-l-l!lo. Day Year

contact Person [ - ] - I - I - I - I - I - I - I - I - I - I - I - I - t - I - I - I - I - I - I - I - I - I

Telephone Nunber . t-l-l-l - I-l-l-l - I-l-l-l-l

_r_t_l_l

-t-t-l-l

l-] Mark (X) this box if you attach a continuation sheet.



\\

1.16 For each classlficatlon listed belov, state the quantlty of the listed substance that i-

caa manufactured, imported, or processed at your facillty during the reporting year.
CBI

crasslficatlon ouantlty (kglyr)
I-r 

-"*"*" N 4
rmported ....i... l/ A
Processed (include quantity repackased) -..... ll"'r'Zf,;Z
Of that quantity nanufactured or inPorted, rePort that quantlty:

In storage at the beglnnlng of the reporting year .. ....... ,'frt
For on-site use or processing

For direct commercial diStribution (including exPort) +.. '. r.,. o...

In storage at the end of the reporting year . '.... '. r r..... '.. e

Of that quantity processed, report that quantity:

rn s'torage at the beglnning of the reportlng ye.ar . ' ,...... 7S', OAfl

reactant (chemical Producer)

formulation component (mixture producer )

Processed as an article component (article pioducer) ... r ...,l. 4/,r+

Repackaged (including export) ...1.... - r.. .. .... ,. r r r. ,,Vfr

rn storage at the end of the reporting year -..,....... iJ*,{.ryfl'-

Processed

Processed

asa

asa

I-l llark (t() this box if you attach a continuation sheet.



PART C IDENTIFICAIION OF HIXTIJRES

1.17 Hixture If
or a comPonent
chemical. (If
each eomPonent

CB.I

t-l

the listed substance on vhich you are
of a mixture, Provide the folloving
the mixture composition is variable'
chemical for all formulations. )

required to rePort is a mixture
information for each component
report an average Percentage of

Average H

Composition bY lleight
(specify precision,Component

Name

Supplier
Name e.g., 45fr t 0-5/:)

l-] Hark (X) this box if you attach a continuation sheet.
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2.O4 State the quan t i ty of the
or processed during the 3

descending order.

Listed substanee
corporate fiscal

that your facility manufactured, imported,
years preceding the reporting year in

CBI

t-l Year ending

Ouan t i ty

Quan t i ty

Quan t i ty

r7lat lEt7l
Ho. Year

manufac tured ii'{ nr

ll,4i mpor ted

processed

kg

kg

Year ending

Quan t i ty

Quant i ty

Quant i ty

manufac tured

tLlal
Ho.

tti
tTtel

Year

kg

n,,.+' kgimpor ted

processed kg

Year ending

Quan t i ty

Ouan t i ty

Quant i ty

tTtzt
Ho.

t.gt-fr
Year

manufac tured - i/,4. nr

kg

kg

imported

processed

2.05 Specify the manner in vhich you
appropriate pr0cess types.

CBI

t-l

the listed substance. Cirele allmanufactured
l''lia

lv ,'I'

Continuous process

Semicontinuous process

Batch process

f-l Hark (X) this box if you attach a continuation sheet.

L2



*\
\

2.06
CBI

I-I

Specify the manner in vhich yo,r ''prrcessed the listed substance. Circle all
appropriate process types.

Continuous process

Semicontinuous process

1

67
BBatch process

2.O7

CFI

t-l

State your faeiltty's name-plate capacity for
substanee. (If you are a batch manufacturer
question. )

Hanufacturing caPaci tY

Processing caPacitY

manufacturing or processing the listed
or batch processor, do not ansver thls

,{ kg/yr

kg/yr

2.08 If you intend
manufactured,
yearr €stimate

CBI volume.

I- I

to increase or decrease the quantity of the listed substance
importedr or processed at ani time after your current corporate fiscal
tfte increase or decrease based upon the reporting year's production

Impor t ing
Quanti tY (kg)

#'r{

Processing

Amount of increase

Amount of decrease

Hanufac turing
Quantity (

t I Hark (X) this box if you attach a continuation sheet.

13



I

2.09 For the three largest volume manufacturing or processing Process types lnvolvlng-the-
llsted subs tan"., -=p""i ii-it e nurnber of diys you manufa-tured or processed the llsted
;b; a;.a;-a;;ing' thi replrtins year. Also'spictfy the average number of hours per

day each pro"es! tvp"-"!" opei"iea. (If onli one or tro operatlons are lnvolved'
list those. )

CBI

t_l
Average

Days-/Year Hours/DaY

Process Type *1 (The Process
quantity of

Hanufac tured

Processed

Proeess TyPe *2 (The process
quantity of

Hanufactured

Processed

Process Type +3 (The Process
quantity of

Hanufaetured

Processed

type involving the largest
the listed substance. )

type involving the 2nd largest
the listed substance. )

type involving the 3rd largest
the listed substance. )

/v'i!
; ':' 

' 
.

t/t+
lt,o

daily inventory and average monthly
stored on*site during the reportinld on*site during the reporting

f!/r,t, fi"1 tr/r+l

2.10 State the maximum
substance that vas

CPI chemical.

l_I

inventory of
year ln the

the llsted
form of a bulk

Haximum daily inventory

Average monthly inventory

kg

kg

f. I Hark (X) this box if you attach a continuation sheet-

14



2.11 Related Product Types -- List any byproducts, coproducts, or impurltles present vith
the listed substjrnle ln concentrations greater tLan 0.1 percent as it ls manufac-
iured, imported, or processed. The souice of byproducts, coproducts, or irnpurities
neans the source from vhich the byproducts, coproductsr or inpurities are made or

CBI lntroduced into the product (e.g., carryover from rav materlal, reaction product'

_ etc. ).

Chemical Name

Source of By-
products, Co-
products, or
Imp-yri t ies.

Byproduct,
Coproduct .
or Impurity*

Concent rat ion
(7") (specify t

X precision)

tU"* the folloving codes

B = Byproduct
C = Coproduct
I = Impurity

to designate byproduct, coproduct, or impurity:

l-l l{ark (X) this box if you attach a continuation sheet.

15
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2.12 Bxlstlng product Types -- List ;I\ existing product types vhich you. manufactured '
lnported, o. p.oc"3i"d uslng the listed suf,siance durlng the reporting year. Llst 

.

if,! qu.nift, ;f 1i"iad "rU"i.n"" 
you use for each product type as a-percentage of the

totai voluml of llsted substance 
-used durlng the raPortlng year' AIso llst the

CBI ouantity of listed iubstance used captlvely on-site as a percentage of the value:== iil;; 
-;;;t-;;ifir- 

b . ; and ttre tvpel of end-users for each product tvpe' (Refer to
I-] the lnstructions for further explanatlon and an example' )

d.

Type of End-Uqelql

/twH,

E'

Product typgql

b.
7. of Quantity
Manufactured,
Imported, or

Processed

C'

t of Quantity
Used Captive1Y

0n-Si te

T
-l-

'u."
A=
B=
n

D=

the foLloving codes to designate product

Solven t
Synthetic reaetant
Ca talys t /Ini t iator/Accelerator/
Sensi tizer
Inhib i tor/ S tab i lizer / Scavenger/
Antioxidant P =
Analytical reagent Q =
Chelator/Coagulant/Sequestrant R =
Cleanser/Detergent/Degreaser S =

Lubricant/Friction modifier/Antivear T =

agenl U =

Surfactant/Emulsifier V =
Flame retardant I'l =
Coating/Binder/Adhesive and additives X =

types:
Holdable/Castable/Rubber and additives
PIas t i cizer
Dye/Pigment/Colorant/Ink and addi tives
Pho t ographi c/Reprographi c chemi cal
and additives
Electrodeposi t ion/PIat ing chemicals
Fuel and fuel additives
Explosive chemicals and additives
Fragrance/Flavor chemi cals
Pollution control chemicals
Functional fluids and additives
Hetal a1Ioy and additives

L=
H=
N=
0=

R

Et

G=
H=

I=
J=
K=

Rheological modifier
0ther (specifY)

'U"" the folloving codes to designate the type of end-users;

I = Industrial
CH = Commercial

CS = Consumer
H = 0ther (specify)

I-l Hark (X) this box if you attach a continuation sheet.

16



2.13 Expected product Types -- Identify all product types vhich yor.l expect to manufacture'
import, or process irsing the listed substance at any tine after your current

""lpoiit" fiscal year. For each use, specify the,quantity you expect to nanufacture'
imp6rt, or process for each use as a percentage of the total volume-of Iisted

"r6"t"n"" 
used during the reporting yiar. Alio list the quantity of listed substance

CBI u".a "rpiir"fy on-slie as a perceniaie of the value llsted under colunn b.' and the
types oi end-users for each froduct iype. (Refer to the instructions for further

I-l explanation and an examPle. )

Product Typesl

b.

7. of Quan t i ty
Hanufactured,
Imported, or
Processed

Fu.

Y" of 0uan t i ty
Used CaptivelY

On-Si te Type of End-Users2

d.d.

;t /c<tT. l'ffi,7r

'U== the folloving codes to designate product

A = Solvent L
B = Synthetie reactant H

C = Catalyst/Initiator/Accelerator/ N

Sensitizer 0
D = Inhibitor/Stabilizer/scavenger/

Antioxidant P

E = Analytical reagent Q

F = Chelator/Coagulant/Sequestrant R

G = Cleanser/Detergent/Degreaser S

H = Lubricant lPriction modifier/Antivear T
agent U

I = Surfactant/Emulsifier V

J = Flame retardant lf
K = Coating/Binder/Adhesive and additives X

I = Industrial
CH = Commercial

types:

= Motdable/Castable/Rubber and additives
= Plasticizer

Dye/Pigment/Colorant/fnk and addi tives
Pho tographi c/Reprographi c chemi cal
and additives
Etect rodeposi t ion/Plat ing chemi cals
Fuel and fuel additives
Explosive chemicals and additives
Fragrance/FIavor chemicals
Pollution control chemicals
Functional fluids and additives
Hetal alloy and additives
Rheological modifier
0ther (specify)

'U=. the folloving codes to designate the type of end-users:

Consumer
0ther (specify)

CS=
H=

lll Hark (X) this box if you attach a continuation sheet.

17



2.14 Final Product -- complete the folloving
CBI manufactured, inported, or processed at

substance other than as an impurity'
t-I

table for each type of final product
your facility that contains the listed

t'

Produc t TYd-

il/ ,

b.

Final Productls
Physical fo-fr'

C'
Average 7"

Composition of
Listed Substance
in Final Product

Type of
End-Users

tU=" the folloving codes to designate product

A = Solvenl L

B = Synthetic reactant
C = Cltalyst/Initiator/Aecelerator/ N

Sensitizer 0

D = Inhibi tor/Stabilizer/Scavenger/
Antioxidant P

= Analytical reagent Q

= Chelator/Coagulant/Sequestrant R

= Cleanser/Detergent/Degreaser S

= Lubricant/Friction modifier/Antivear T

agent u

= Slrfactant/Emulsifier V

= Flame retardant Il

= Coating/Binder/Adhesive and additives X

'U=" the following codes to designate

A=Gas
B = Liquid
C = Aqueous solution
D = Paste
E = Slurry
F1 = Povder

'U"" the folloving codes

types:

= Holdable/Castable/Rubber and additives
= Plasticizer

Dye/Pigment/Colorant/Ink and addi tives
piro tosiaphi c/Reprographi c chemi eal
and additives
Electrodeposi tion/Plating chemicals
FueI and fuel additives
Explosive chemicals and additives
Fragrance/Flavor chemicals
Pollution control chemicals
Functional fluids and additives
Heta1 a1Ioy and additives
Rheological modifier
Other (sPeeifY)

E
F
G

H

I
J
K

F2=
F3=
F4=
G=
H=

the final productrs Physical form:

Crystalline solid
Granules
Other solid

T

CH=
Indus t rial
Commercial

GeI
Other (specifY)

to designate the tYPe of end-users:

CS = Consumer
H = Other (specifY)

l-l Hark (X) this box if you attach a continuation sheet'
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2.t5
CBI

t-l

I
l

Circle al1 applicable nodes of irun=portation used to deliver butk shipments of the

P1ang ..++....r..t.o.

0ther (specify)

2.16 Customer Use Estimate the
or prepared by your customers

CBI of end use listed (i-iv).

t-l
Category of End Use

i. Industrial Products

the listed substance used bY

reporting year for use under
quantity of
during the

your customers
each category

11.

Chgmical Or mixtUrg ... r.. . +. r ...... . r... ..... r. r r. ..

Articlg . +... .. r.......... r t I + r " ' r " r ' e ' " ' t " t '

Commercial Products

ChgmiCal Of miXtUfg r........r..r+....rr.rr. .+...

ArtiCle .re..r.....'r"t""'""'tt'+'t ""."t'

iii. Consumer Products

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kg/yr

kglyr

lV.

ChgmiCal Of miXtUrg +. ... +.... e r. r .. r.. r r .... r. r.....

Af tiClg .....,........ ,.. ... r r + r. r..... r ... '. ' r ... . r.

0ther

Distribution (exeluding exPort) ......... r e. o '.. r....

ExpOrt ... . . . r . . . . . r. .. . t t . I . . . ' t + ' ' ' ' ' ' t t I ' ' ' ' + ' o o ' '

Ouantity of substance consumed as reactant .. i. r.

UnknOWn CUStOmgf USeS . r ...,,.... r. +.. r... r ' '... i

l-] Hark (X) this box if you attach a continuation sheet.
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sECTroN 3 pnocEisQR naIJ I.{ATERTAL rDENTrFrcATroN

PART A GENERAL DATA

3.01 Speeify the quantitY
for each major source

CBI The average Priee is
subs tance '

I_I
Souree of SuPPlY

purehased and the average price paid for the listed substance
of supply listed. Produet trades are treated as purchases.

the rarft.et value of the product that vas traded for the listed

Quantity Average Price
.(ks) ( $/ksl--

,(,+The Iisted substance was manufactured on-site.

The listed substance vas transferred from a

different company site.

The listed substance vas purchased directly from
a manufacturer or imPorter.

The listed substance vas purchased from a
distributor or repackager.

The listed substance vas purchased from a mixture
producer.

- Z..G'** 7

lVfl

3,02
CBI

t-I

Circle all appllcable nodes of transportatlon used to deliver the llsted substance to
your faci 1l ty.

Truck

Railcar ... '.... r.. ' t. +......... I

Barge, Ves

Pipeline

sgl . . . . . . . . . . . . . l t . . . . t r . .

Plang rr...er.......

Other (specify)

at tach cont inuat ion sheet.



3.03
98I

t_l

de Circle alI applicable containers used to transPort
facili ty.

Bags . . . . . . r . . ' ' r ' t ' . r t ' ' ' ' '

Boxes r.....+..."'

Free standing tank cYlinders

Tank rail cars r'rr...i.'"""r..".."'r"'t'r"

Hopper cars .. r... i

Tank trucks . r... +. - r

the listed substance to Your

Hopper trucks ..

4

5

C
7

I
I

DrumS .+.r.......t

Pipeline . r... +..... r...

Other (specifY)

b. If the listed
carsr 0f tank

Tank cylinders

Tank rail cars

substance is
trucks, state

transported in
the pressure

pressurized tank cylinders, tank rail
of the tanks.

f/ mmHg

,4/ 4 mmHg

mmHg
Tank trucks

ltY

t-l Hark (X) this box if you attach a continuation sheet'

77



PART B RAIT HATERIAL IN THE FORH OF A HIXTURE

3.04 If you obtain the llsted substance ln the forn of a nlxturer llst the trade narne(s)

oi ihe rt*ture, the name oi tts supplier(s) or nanufac turer( s ) ' an estlmate of the
cBI average percent conposition by vetifit of 

'tire tlsted substance in the mixture' and the

"mourri 
oi nixture processed during the rePorting year'

I-I

Supplier or
Manufac turer

Average
7, Composi t ion

by lJeight
(specify t Z precision)

Amoun t
Processed

( ks/yr )Trade Name

l.lark (X) this box if you attach a continuation sheet.II
23



PART C RATI HATERTAL VOLUHE

3.05 State the quantity of the listed substance used as

CBI reporting y*tt in the form of a class I chemical,
th; p"r"Eni composition, by veight, of the listed

t-I

a raw material during the
class II chemical, or PoIYmer, and
subs tance '

Z Composition bY
lleight of Listed Sub-

stance in Rav Haterial
(specify t Z p-rgcis-ion)

7*1,7 :!"es-
C1ass I chemical

Class II chemical

Polymer

0uantity Used
( kg/yr )_

'4i''+

l_l Hark (X) this box if you attach a eontinuation sheet.
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SECTION 4 PHYSICAL/CHEHICAL PROPERTIES

General Instructions:

If you are reporting on a mixture as defined in the glossary, reply to
4 that are inappropli.t" to mixtures by stating "NA mixture.t'

For questions 4.06-4.15, if you possess any hazard varning statement'
notice that addresses the iniormition requested, you may submit a copy

facsimile in lieu of ansvering those questions vhich it addresses.

questions in Section

label, HSDSr oE other
or reasonable

PART A PHYSICAL/CHEHICAL DATA SUHHARY

4.o1 Soecifv the Dercent purlty for the three ntalorl te"hnical grade(s) of the tisted
;fi;;;";";"'t i-i" -rilriti,,ri"a, i,pott"a, 6r processed' Heasure the puritv of the

CBI ;ub;i;"" in ttre ffnai product iorm'for manufatturlng activlties,. at the tlme you:- ;il;;i ih" 
"ub.t"n"", 

oi at the point you begln to process the substance'

Teehnical grade +1

Technical grade +2

Technical grade #3

Import

i i i 7" purity

lll ll z purity

--

/l I v purity

Manufacture Process

puri ty

puri ty

puri ty

t purity

,fl/4 r puri ty

1tt"5o. 
= Greatest quantity of listed substanee manufactured, imported or processed'

4.O2 Subnit your most recently updated Materlal . 
safe ty- Da-ta Sheet (llSDS) for the llsted'--- ;bai;r;e, antl for ereiy'foirufation containing the listed substance. If you possess

an IISDS that you ae"eioied and an IISDS developed by a different source' submit your

version. Indicate vhetier at least one ltsDs iras blen submitted by circling the
appropriate resPonse.

res... O
NO . . . . . . . . . + t . . . . t I 

' 
I ' ' 

t 
' 

t I 
' ' 

r 
' ' 

r 
' ' 

t 
' ' '

Indicate vhether the I'{SDS vas developed by your company or bY a different souree'

Your company ir.r....+r.' "..IIi"""r"""'

Another source

t-l Hark (X) this box if you attach a eontinuation sheet.
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-\ ITIATERIAL SAFETY DATA SHEET
) ____ --:----
' Dow Chemical U.S.A.* iilidland, HI 48674 Emergency Phone: 517-636-4400

:

Product Codel 92097 Page: I

pRQDUCT HAl,lE: V0RANATE (R) T-80 TYPE I T0LUEHE DIIS0CYANATE

Effective Date t 1Z/13/88 Date Printed: 02/03/89 HSDSr000609

IHGREDIEHTS: (fr w./w, unless otherwise noted)1.

Toluene-z,4-di isocyanate (T0l)
Tol uene-2, 6-d i i socyanate

cAS# ooo58l+-84-9
cAs# oooogl-08-7

Down-wind personnel must be evacuated.

Dow Chemical CompanY

8oB
?oz

tt

This document is prepared pursuant to the $SHA Hazard
Communication Standard (29 CFR I910..l200). ln addition, other
substances not tHazardoust per this 0SHA Standard may be 1 isted.
I.Jhere proprietary ingredient shows, the identity may be made

avai lable as provided in this standard.

2. PHYSICAL DATA:

B0 I L I NG P0 I NT: 250C (482 F)

VAP PRESS: 0.01 mmHg e 20C
VAP DENS ITY; 6.0
SOL. lN WATERI lnsoluble
SP . GRAV ITY: 1 .22 e 25/ t5.5C
APPEARANCEI Water white to pale yellow liquid.
0D0R: Sharp pungent odor.

3. FIRE AHD EXPLOSION HAZARD DATA:

FLASH P0INT: 1?7C (260F)
I'tETH0D US E D : -PIL1CC, ASTI'1 D-93

FLAI4HABLE LI14ITS
LFL: Not determi ned
UFLr Not determi ned

EXTINGUISHING titEDIA: Carbon dioxide, dr), chemical, oF foam.
lf water is used, it should be in very large quantity.
The reaction between water and hot isocyanate may be vigorous.

F I RE 6 EXPLOS I ON HAZARDS:

(Continued on Page 2)
(R) I nd i cates a Trademark of The

rt An Operating Unit of The Dow Chemical Company
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H A T E R I A L S A F E-T Y DATA SHEET

Dow Chemical U.S.A.* l[idland, III 48674 Emergency Phone: 517-636-4400

Pioduct Code: 92097 Page: 2

PR0DUCT NA]'|E: V0RANATE (R) T-80 TYPE I TOLUEI{E DIIS0CYAHATE

Effective Datet 12/13/88 Date Printed: o2/o3/89 rlsDsl0o0609

FIRE AHD EXPL0SI0H HAZARD DATA: (C0HTIHUED)

Do not reseal contaminated containers since pressure build-up
may cause rupture. F ire pointr I46c (295F) .

FIRE-FIGHTING EQUIPi4ENT: People who are fighting isocyanate fires
must be protected against nitrogen oxide fumes and isocyanate
vapors by wear i ng pos i t ive pressure sel f-conta i ned breath i ng
apparatus and ful I protective clothi ng.

REACTIVITY DATA:

STAB1 I-tfy: (CoruBITtoNS T0 AVO lD) Stable when stored under
recommended storage conditions.' Store in a dry place at
temperitures between l8-l+ I c (65- I05F) .

tNcof4PATlBlLtTY: (SPECtFlC HATERlALS T0 AVo lD) I.later, acid,
base, tslcohols, metal compounds, surface active materials.
Avoid water as it reacts to form heat, C02 and insoluble urea.
The combined effect, of the C02 and heat can produce enough
pressure to rupture a closed container

HAZARDOUS DECOHPOSITI0N PR0DUCTS: lsocyanate vapor and mist,
carbon dioxide, carbon monoxide, nitrogen oxides and traces of
hydrogen cyanide,

HAZARDOUS POLYI{ERI ZATI 0N: l'lay occur wi th i ncompatible reactants,
especially strong bases, water or temperatures over 4lC (105F).

4.

5. EHVIROHMENTAL AHD DISPOSAL IHFORI'IATIOH:

ACTION TO TAKE FOR SPILLS/LEAKS:

Evacuate and venti late spi I I area, dike
into water system, wear ful I protective
respi ratory equ i pment dur i ng c I ean up.

l'tajor spill: Call Dow Chemical U.S.A.

spi I I to prevent entry
equipment including

(4091 238-21 12. r f

(Cont i nued on Page 3)
(R) lndicates a Trademark of The Dow Chemical Company

rt An Operating Unit of The Dow Chemical Company



MATERIAL SAFETY DATA SHEET

Dow Chemical U.S.A.* llid1and, 48674 Emergency Phone: 517-636-4400

Pioduct Code: 92097 Pagei 3

PRSDUCT HAI'{E: V0RAHATE (R} T-80 TYPE I TOLUEHE DIIS0CYANATE

Effective Datet 12/13/88 Date Printed: 02/03/89 ltSOS:000609

5. ENVIR0H],IENTAL AHD DISPoSAL IHF0RI'IATIoN: (CoNTINUED)

transportation spill involved call CHEI'ITREC (8OO) l+2\-9300. lf
temporary control of isocyanate vapor is reguired a blanket of
protein iom (available at most f ire departments) may be placed
over the spi I l. Large guantities may be pumped into closed but
not sea I ed cont'a iners f or d i sposa 1 '

MI

llinor spi I I : Absorb the i

absorbent and shovel i nto
pressure tight. Transport

and treat with neutralizing solution consisting of a mixture of
water and 3-88 concentrated ammonium hydroxide or 5-l0B sodium

carbonate. Add about lO parts of neutralizer Per part of
isocyanate with mixing, Allow to stand for 48 hours letting
evolved carbon dioxide to escaPe

CIean-up:Decontaminatefloorusingwater'/ammoniasolutionwith
l-ZX added detergent letting stand over affected area for at
least I0 minutes. Cover mops and brooms'used for this with
plastic and dispose properly (often by incineration) '

Dlsp0sAL I'1ETH0D: Follow all federal, state and Iocal regulations.
Liquids are usually incinerated in a proper facility' Solids
are usual ly also incinerated or Iandfi I led- Empty drums should
be fi lled with water. Let drum stand unsealed for &8 hours-
Before disposal drums should be drained, triple rinsed, and

holed to prevent reuse. Dispose of drain and rinse fluid
according to federal, state and Iocal laws and regulations- The

most commonly accepted method is in an apProved wastewater
t,reatment facility. Drums should be disposed of in accordance
wi th federal , state and local I aws and regul at i ons. Commonl y

accepted methods for disposal of plastic drums are disposal in
an approved Iandfi I I after shredding or incineration in an

approved industrial incinerator or other appropriate incinerator
facility. Steel drums are commonly disposed in an approved
Iandfil I after crushing or in accordance with other approved
procedur es .

socyanate wi th sawdust or other
open top conta i ners. Bo not make
to a wel I -vent i I ated area (outs i de)

(Cont i nued on Page 4)
(R) lndicates a Trademark of The Dow Chemical Company

fc An Operating Unit of The Dow Chemical Company



HATERIAL SAFETY DATA SHEET

Dort Chemical U.S.A.* Ilidland, l,ll 48674 Emergency Phone: 517-636-4400

P'roduct Codel 92097 Page: l+

PR0DUCT HAi'lE: V0RAHATE (R) T-80 TYPE I TOLUEHE DIISOCYAHATE

Effecr i ve Date : 12/ I 3/88 Date Pr i nted: 02/03/89 HSDS:000509

6. HEALTH HAZARD DATA:

EYE: I'tay cause pa i n, severe eye i r r i tat ion and moderate cornea l

i njury. Vapors may i rr i tate eyes.

SKIN CONTACT:' Prolonged or repeated exposure may cause severe
irritation, -even a burn. Skin contact may result in allergic
reaction even though it is not expected to result in
absorption of amounts sufficient to cause other adverse effects.

SKIN ABS0RPTI0N: The LD50 for skin absorption in rabbits is
>9400 mg/kg.

INGESTI0N: Single dose oral
rats is 5800 mglkg. lngest
i rri tation or ulceration.

toxicity is low. The oral LD50 for
i on may cause gastroi ntest i na I

INHALATl0N: Excessive vapor concentrations are attainable and
could be hazardous on single exposure. Single and repeated
excessive exposure may cause severe irritation to upper
respiratory tract and lungs (choking sensation, chest
tightness), respi ratory sensi tization, decreased venti latory
capacity, I iver effects, chol i nesterase depress i on, gastro-
intestinal distress and/or neurologic disorders, The 4-hour
LC50 for TDI for rats is I3.9 ppm.

SYSTEI4lC t 0THER EFFECTS: Based on available data, repeated
exposures are not anticipated to cause any additional signifi-
cant adverse effects. For hazard communication purposes under
OSHA standard 29 CFR Part .l9.l0..l200, this chemical is listed as
a potential carcinogen by Natrl. Tox. Program and IARC. An oral
study in which high doses of TDI were reported to cause cancer
in animals has been found to contain numerous deficiencies which
compromise the val idity of the study. TDI did not cause cancer
in laboratory animals exposed by inhalation, the most I ikely
route of exposure. Birth defects are unlikely. Exposures
having no effect on the mother should have no effect on the
fetus. Did not cause birth defects in animals; other effects
were seen in the fetus only at doses which caused toxic effects
to the mother. Results of in vitro (rrtest tube") mutagenicity

(Cont i nued on Page 5)
(R) lndicates a Trademark of The Bow Chemical Company

:t An Operating Unit of The Dow Chemical Company



IIIATERIAL SAFETY DATA SHEET

Dow Chemical U.S.A.* Ilidt and, l,ll 48674 Emergency Phone : 517-636-4400

Pi'oduct Code: 9?097 Page: !

PRSDUCT HAlilE: V0RAHATE (R) T-80 TYPE I T0LUEI{E DIIS0CYAHATE

E f f ect ive Date t 12/ I 3/88 Date Pr i nted : 02/03/89 i4SDS :000609

6. HEALTH HAZARD DATA: (COHTIHUED)

tests have been inconclusive.

7 . FIRST AID:

EyES: trrigate with flowing water immediately and continuously
for l5 minutes. Consult medical personnel'

SKIN: In case of contact, immediately flush skin with plenty of
water for at least I5 minutes whi 1e removing contaminated
clothirig and shoes. Call a physician if irritation persists.
Wash clothing before reuse. Destroy contaminated shoes.

INGESTI0N: Do not induce vomiting. Call a physician and,/or
transport to emergency fac i I i ty i mmed i atel y.

INHALATI0N: Remove to fresh air. lf not breathing, give mouth-
to-mouth resuscitation. tf breathing is difficult, give oxygen.
Call a physician.

NSTE T0 PHYS I C IAN: l,tay cause t issue destruct ion I ead i ng to
stricture, lf lavage is performed,.suggest endotracheal and/or
esophagoscopic control. lf burn is present' treat as any
thermal burn, after decontamination, No specific antidote.
Supportive care. Treatment based on judgment of the physician
i n response to react i ons of the pat i ent. The man i festat i ons of
the respiratory symptoms, inc'luding pulmonary edema' resulting
f rom acute exposure may be delayed. l'lay cause respiratory
sensitization. Cholinesterase inhibition has been noted
in human exposure but is not of benefit in determining exposure
ani is not correlated with signs of exposure.

(Cont i nued on Page 6)
(R) lndicates a Trademark of The Dow Chemical Company

:'c An Operating Unit of The Dow Chemical Company



}IATERIAL SAFETY DATA SHEET

Dow Chemical U.S.A.* Itlidl and, H.I 48674 Emergency Phone: 517-636-4400

Product Code: 92097 Page: 6

PR0DUCT NAME: V0RAHATE (R) T-80 TYPE I TOLUEi{E DIISOCYAHATE

Ef f ect ive Date ; l?/ 13188 Date Pr i nted: 02/03/89 t4sDs:000609

8. HAI{DLIHG PRECAUTIOHS:

EXP0SURE cUIDELINE(S): '0SHA PEL is 0.02 ppm as a ceiling limit
for toluene 2,1+-diisocyanate. ACGIH TLV is 0.005 ppm; 0.02 ppm

STEL for toluene 2,4-diisocyanate. Dow lndustrial Hygiene
' Guide is 0.02 ppm as a ceil ing I imit f or toluene di isocyanate.

VENTILATI0N: Provide general and/or local exhaust ventilation to
control airborne Ievels below the exposure guidelines.

RESPIRATORY PR0TECTI0N: Atmospheric Ievels should be maintained
below the exposure guidel ine. When respiratory protection is
reguired for certain operations, use an approved suppl ied-air
respirator. For emergency and other conditions where the
exposure guidel ine may be greatly exceeded, use an approved

. positive-pressure self-contained breathing apparatus.

SKIN PR0TECTI0N: Use protective clothing impervious to this
material. Selection of specific items such as gloves, boots,
apron, or full-body suit will depend on operation. Remove
contaminated clothing immediately,ga-sh skin area with soap and
water, and Iaun'der clothing before*iEuse. Safety shower should
be located in immediate work area.

EYE PROTECTI0N: Use chemical goggles. lf vapor exposure causes
eye i rr i tation, use a ful 1-face, suppl i ed-ai r respi rator " Eye

wash fountain should be located in immediate work area.

9. ADDITIOHAL IHFORMATION ;

REGULATORY REQU I RET4ENTS:

SARA HAZARD CATEGORY: This
according to the EPA 'Hazard
Sections 3ll and 312 of the
Reauthorization Act of 1986
considered, under appl icable
f ol Iowing categor ies:

product has been reviewed
Categor i es' promul gated under

Superfund Amendment and
(Snnn Title lll) and is
definitions, to meet the

(Cont i nued on Page 7)
(R) lndicates a Trademark of The Dow Chemical Company

,t An Operating Unit of The Dow Chemical Company
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Dow Chemical U.S.A.* l-lidland, lll 48674 Emergency Phone: 517-636-4400

Pioduct Code: t2097

PRODUCT HA}{E: V0RAHATE (R) T-80 TYPE I T0LUENE DIIS0CYAHATE

Effect ive Date l 12/ l 3/88 0ate Pr i nted: 02/03/89

Page: J

l'tsDS:00060!

9. ADDITI0HAL INF0RI*|ATIOil: (CONTIHUED)

An immediate health hazard
A delayed health hazard
A reactive hazard

SPECIAL PRECAUTIONS T0 BE TAKEN lN HANDLING AND ST0RAGE: Warning
properti es of thi s mater i al (i rr i tation of eyes' nose and
throat) not adequate to prevent chronic overexposure from
inhalation. This material can produce asthmatic sensitization
upon either single inhalation exposure to a relatively high
concentration or upon repeated inhalation exposure to lower
concentrations. Exposures to vapors of heated TDI can be
extremely dangerous. (Have TDI neutral izer avai lable for
spi I I s.)

; I l'tSDS STATUS: Rev i sed Sect i on 9I
'*'i'+

sARA 313 tNF0Rr,rATl0N:
Th i s product conta i ns the
report i ng requi rements of
Superfund Amendments and
l+0 CFR Part 372:

CHEI,IICAL NAT4E

following substances subject to the
section 3.l3 of Ti tle I I I of the

Reauthorization Act of 1985 and

CAS NUI,IBER CONCENTRAT I ON

TOLUENE -2, 6.0 I

TOLUENE-2,4-DI
I SOCYANATE

1 SOCYANATE

o0oogl -08-7 20
ooo584-84-g 8o

(R) lndicates a Trademark of The Dow Chemical Company
The lnforrnation Herein ls Given ln Good Faith, But No l.larranty,
Express 0r lmplied, ls l,tade. Consult The Dow Chemical Company
For Further Information.

rr An Operating Unit of The Dow Chemical Company
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Safe Handling
anO Storage of

VOHANATE }BO
Toluene
Diisocyanates

i :. 1

.'' A'mixture of the 2,4- and 2'G-isomers of

.L''iofr*n* Oiito.yanate in a ratio' by weight'

"'of B0 to 20 Percent': .;- : .'i Avaitable in both high- and low-acidity

,, -, 
gilges'

';, proOuceO in accordance with exacting
, : 

'liinOirds of product purity and quality'

..wio*tyusedinabroadrangeofindustrial
aooliiations' including the production

' ;f Tl-;ibt- polyurethan-e foams for furni-

" trt",beddirig, ind automotive seating and

" 
padding.
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VOHANATE T-80 Toluene Diisocyanates

VORANATE'fi T-80 Type I Toluene Diisocya-

nate and VOHANATE T-80 Type ll Toluene

Diisocyanate are two members of a family

of quality isocyanate products manufac'

tured and marketed by The Dow Chemical

Company. These products are a mixture o{

the 2,4- and 2,6-isomers o{ Ioluene

diisocyanate (TDl) in a ralro, by weight, of

B0 to 20 percent, Type I is a low-acidity

grade and Type ll is a high-acidity grade

Both products are produced in accord-

ance with exacting standards of quality

and product PuritY'

VORANATE T-80 Toluene Diisocyanates

are widely used in a variety o{ industrial

applications, including the production o{

flexible polyurethane ioams for use in turni-

ture, bedding, and automolive applica-
tions. They are also widely used in the

production of elastomers, coatings, adhe-

sives, semi-flexible foams, and carpet un-

dertayment and backing.

A second group of quality isocyanate prod-

ucts - VOHANATE Specialty lsocyanates

- is manufactured and marketed by The

Dow Chemical Company, primarily for use

in the production of "rigid" polyurethane
foams, which are used by the home appli-
ance industry to insulate ref rigerators,

freezers, and water heaters. These mate-

rials are also widely used in such rigid loam

applications and products as rigid foam

*Trademark of The Dow Cnemical Company

insulation, "spray up" or "spray on" loam
insulation, wood simulation products, and

various oth.er structural items. VORANATE

Specialty lsocyanates are discussed in de-

tail in the Dow bulletrn, Sale Handling and
Storage of VORANATE Speaalty lsocya-

nates (Form No. 109-546-82), copies of

which are available upon request lrom any

Dow sales office or The Dow Chemical

Company, Plastics Group, 2040 Witlard H.

Dow Center, Midland, Ml 48674'

VOHANATE T-80 Toluene Diisocyanates

are hazardous materials which must be

handled and stored only by knowledge-

able and experienced personnel who are

thoroughly tamiliar with the hazards as-

sociated with their shipment, storage, drs-

tribution, and use.

The purpose ol this booklet is to inform

customers ol the hazards associated with

VOHANATE T-80 Toluene Diisocyanates -
particularly the hazards of inhaling TDI

vapors and the possible explosive rupture

ol restricted lines and vessels caused

by product contamination and the sub-

sequent formation ol carbon dioxide gas

- and to outline in detail those practices

and procedures which have been de-
veloped to assist in their sale storage and

handling. ln short: "Chemicals in any form

can be safely stored, handled, or used i{

the physical, chemical, and hazardous

properties are fully understood'"and the

necessary precautions, including the use

of proper saleguards and personal protec-

tive equipment, are observed."'

'Ouoted from a pubtication of the Chemical
Manufacturers Association.

WAHNING

VORANATE T-80 Toluene Diisocyanates

are hazardous materials which must be
handted, used, and stored with extrcme
care and in strtct compliance with the

safety recommendations and precaulions

outtined on the product label and de'
scribed in this booklet.

Note: The recommendations contained in

this booklet are based on the tesults of

numerous tests and on actualexperiences
in the f ield, and are beiieved 1o be accurate
and reliable. However, since the speciiic
circumstances associated with a cus-
tomer's use o{ VORANATE T-80 Toluene

Diisocyanales are unknown to The Dow

Chemical Company and are beyond its

control, the company cannot guarantee

that adherence to these recommendations
will insure absolute salety. lnquiries about
specilic operations and procedures or

about matters relating to the safe use, han-

dting, and storage o{ VOHAN.ATE T-80
Tolulne Diisocyanates may be dddressed
to The Dow Chemical Company, Plastics

Group, 2040 Willard H. Dow Center,

Midland, Ml 48674. 0
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Properties

Table 1 -

, 174.2

Colorless to Pale
' Yellow Llquid

, .':

1.5662

0,35 @ 68'F
0.41 @ 212"F

0.35 @ zo"C

lTypical properties; not to be construed as specifications.

rBesults of small scale tests are not intended to reflect behavior ol this or any other material

under actual fire conditions.



{; Table 2 - SPecifications: VOHANATE T.8O

Totuene DiisocYanates

Type I
Low Acidity

Grade

.,: Acidity iunt z. HCI) limits : 0.0010:0.0040

' Hydrolyzable Chlorid e-

Type ll
High Acidity

Grade

99.5
0.0070-0.0120

Total Chloride (wt %) max
Color (APHA) max .

lsomer Content,

0.0015-0.0070
0.06
25

79-81
19-21

0.0070-0.0150
0.07
25

79-81
19-21

V" 2,4 lsomer

Method of analysis fordata isASTM 0163g-70. copies of AsTM D1638-70 can be obtained from theAmerican society forTesting and '

Materials, 1916 Hace Street, Philadelphia, PA 19103'

Figure 1 - Density vs. Temperature of VOHANATE T-80 TDI
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Figu re 2 - Viscosity vs. Temperature of VoHANATE T-80 TDI
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Handling Precautions

*
V0RANATE T-80
Toluene DiisocYanates
To minimize the hazards associated with

their use and to insure product quality'

VORANATE T-80 Toluene Diisocyanates

should be handled and stored only by

knowledgeable and experienced person-

nel. Extreme care must be exercised to

avoid exposing the products towater, heat,

strong bases, and amines or other active

hydrogen-containing compounds, all of

which are among the most common

sources of product contamination - a con-

dition which can result in the explosive ruo-

ture of restricted lines and vessels due to

the subsequent formation of carbon
dioxide gas. Extreme care must atso be

exercised to minimize the hazards of fire
and accidental spills - conditions which

can release potentially harmful concen-
trations of tsocyanate vapors. lt is essen-

tial, therefore, before handling, using, or

storing VORANATE T-80 Toluene Diiso-

cyanates,'that all personnel carefully read

and understand each of the safety recom-

mendations and precautions described in

this booklet.

Moisture Control
The most common contaminant of isocya-

nates, and one of the more hazardous, is

water, which, at room temperature, reacts

readily with isocyanates to form both an

insoluble urea compound and carbon diox-

ide. This insoluble urea derivative will be
deposited on the surfaces of the equip-
ment in which it is formed. Should lines

and orifices become plugged, thus closing

or restricting the vessel, liberated carbon

dioxide could present an extreme pressure

hazard. ln short, the presence of water or
large amounts of moisture can produce

sufficient carbon dioxide to rupture the

container. Even small quantities of water

can cause significant problems. For exam-

ple, at standard temperature and pressure'

as little as 1 lb (0.454 kg) of water can
release as much as 21 cu ft (0.6 cu meter)

of CO2.

Head and follow caretully each of the

safety recommendations and precau-

tions listed below:

. Do not tightly close vessels cOntaining

isocyanate if the product has been, or

is suspected of having been, contami-

nated with water

r To protect VORANATE T-80 Toluene

Diisocyanates from atmospheric mois-

ture, use a dry, -40"F (-40"C) dew
point, inert gas pad. Dry air wtth the
same dew point may also be used. How-

eve( nitrogen is preferred.

. Carefully clean equipment or containers
to be used for isocyanates; then purge
with a dry gas before using, The purge
gas, in addition to being moisture-free,
must also be free of oil and rust. Filter

traps in the dry gas lines are recom-
mended for the removal of rust partictes.

. For small installations, manifold cylin-
ders of dry nitrogen arranged into banks
may be adequate. Larger installations,
howeve( may call for a nitrogen genera-

tor, a compressed air system, or a tie-in
to existing plant gas systems. ll a plant

air system is used, purification equip-
ment, such as oil traps, a bauxite ab-
sorber to keep oil out of the drying beds,
and an air dryer, should be installed be-
tween the compressor and the isocya-
nate system. Also. a final filter should be
fitted just in front of the isocyanate sys-
tem. Stainless steel pipe or tubing
should be used between the filter and
the system.

. lnstrumentation for detecting the failure
of the drying equipment for the purge
gas is recommended when large quan-

tities of isocyanate are handled and
stored. Several moisture-detecting in-

struments are commercially available
and may be readily obtained from man-
ufacturers and suppliers listed on

pages 33-36.

r When lines leading to and from storage
tanks are not in use, they should be

tightly plugged or capped. This will pre-
vent moisture from coming in contact
with residual isocyanate left in the lines.

Also, all flexible connection lines should

be rinsed with methylene chloride or
another suitable solvent.' These fittings
should be dried and stored in a drY

place. A ptastic bag containing a desic-
cant, such as silica gel, makes a con-
venient. portable dry place for storing

such items.

'Most solvents possess hazardous propefiies
and should be used wrth care. Also, be sure
to read and follow all label directions and
precautions.



Temperature Control
ldeally. VORANATE T-80 Toluene Diiso-

cyanates should be stored at temperatures

between 65'F (18"C)and 105'F (40'C) Thts

may be accomplrshed by equrpptng the

storage tank with either a heat exchanger

installed in tne storage tank recycle line

of an external plate coil mounied on the

outside of the lank. tn additton, storage

tanks should be insulated or otnerwise pro-

tected from ambient weather conditions'
Prolonged storage of VORANATE T-80

Toluene Diisocyanates at higher tempera-

tures may cause lhe percent NCO (i e''

isocyanate) and vrscosity to vary lrom

product sPecif ications.

Head and lollow carefully each of the

satety recommendations and precau'

tions listed below:

r Before using VOHANATE T-80 Toluene

Diisocyanares that have been stored in

tanks or clums lor a lengthy Period,
warm, mix thoroughly, and inspect the

products to be sure that no solids are

present. WARNING: Do not breathe

vapor. Vapor is extremely irritating if in-

haled. See the "Toxicity" and "Health

Hazards" sections under "lnduslrial

Hygiene" on Pages 17 and 18'

. lf a storage tank is to be equipped with

an external Plate coil, be sure it is

mounted on the exterior of the tank' This

will noi only eliminate the possibility of

contamination of the isocyanate by a
water leak in the heating coils, but will

also minimize the possibility of localized

overheating.

r li TDI should freeze - the freeze point

is approximately 57"F (14'c) - the 2,4-

and 2.6-isomers may separate. lf this oc-

curs, the TDI shoutd be warmed to a
maximum temperature of 95"F (35'C)

and thoroughly mixed. Do not heat TDI

above 105'F (40"C) as drscoloration and

dimerization may occur' Also, at temper-

atures above 212-248"F ( 100-120"C)' TDI

will trimerize in an exothermic reaction

to form isocyanurates. This reaction may

furnish enough heat (i'e', greater than

347'F [175"C]) to cause the formation of

carbodirmides and the subsequent for-

mation of carbon droxide. This second

reactton may create a pressure hazard

in a closeQ or restricted vessel'

. During the winter. drum deliveries may

arrive tn a solid state. ll this occurs, the

TDI can be readily lique{ied by heating

the product to a maximum temperature

of 95'F (35"C). Be sure that lhe tiquefied

TDI is thoroughly mixed betore use Also,

do not use partially melted material'

Since lhe 2,4-isorner melts at a higher

temperature than the 2,6-isomer, the

supernatant liquid in contacl with the

crystals will have a higher 2'6-isomer

content than the completely liquid prod-

ucl. Also, since the 2,6-lsomer reacts

more slowly with compounds having an

active hYdrogen than does the ?'4-

isomer, lhe supernatant liquid will have

a slower reaction rate than the material

as a whole. This could cause serious

processing difliculties.

Contamination bY

Strong Bases
The presence oi strong bases - even in

small amounts - can cause any lsocya-

nate to react wilh itself to form isocyanu-

rates and carbodiimides. The carbodiimide

lormation is accompanied by the liberation

of carbon dioxide, which may present a

pressure hazard-

Fead and follow carefully each of the

salety recommendations and precau-

tions listed below:

r Avoid any contact between isocyanates

and strong bases, such as sodium and

potassium hydroxide or atkoxides' Such

compounds catalyze the rapid formation

ol isocyanurates and carbodiimides'
Normatly, the trimerization reaction oc-

curs first, furnishing heat to cause the

carbodiimide reaction. This second

reaction liberates carbon dioxlde and

forms a hard solid or {oam which can

only be removed from the vessel or line

by mechanlcal means' WAHNING: The

liberation of carbon dioxide in a tightly

closed or restricted vessel may result in

an exPlosive ruPture.

r A likely source of contamination by

strong bases is from industrial cleaning'

Do nof use, or permit the use of , sodium

or potassium hydroxide or other strong

bases ln cleaning lines or vessels'

Contami nation bY Amines
and Other Active
Hydrogen-Containing
CompoundS
The primary dangers oi contamination by

amines and other acltve hydrogen-contain-

ing compounds are product contamination

and the liberation o{ heat'

Read and lollow caretully each ol the

safety recommendations and Precau'
tions listed below:

. Avoid contamination o{ VORANATE T-80

Toluene Diisocyanates by such com-

pounds as alcohols, glycols, phenols,

amines. amides, and acid anhydrides'

Such compounds will react readily wilh

isocyanates to form their corresponding

addition products. Although reactions

caused by contamination from amines

or other active hydrogen-containing
comPounds do not release a gas, theY

do release considerable quantities of

heat, which could ultrmately tead to the

homopolymerization of the isocyanate to

carbodiimides, with a concurrent re-

lease of carbon dioxide. Contamination

by heavy metal salts can also cause

homopotymerization and should there-

fore be avoided- (See below')

r ln the event o{ gross contamination, the

exothermic reaction could raise the tem-
perature of the mixture above 212-248"F

('100-120'C). This could result in the sec-

ondary reaction of trimerization - an

exothermic reaction which, in turn, could

raise the temperature of the mixture

above 347'F (175"C). At this tempera-
ture, another seconoary reaction - the

homopolymerization of the isocyanate to

carbodiimides - can occur, with a con-

current release of carbon dioxide'

Finally, the release of quantities of car-

bon dioxide - especially in a closed or

restricted vessel- could lead to an ex-

plosive rupture.

o



i Fire Hazards
VOHANATE T-80 Toluene Diisocyanates

have been classified as Class lll B com-

bustible materials by the National Fire Pro-

tection Association. (Depending on the

method used, the flash point of TDI is be-

tween 260 and 270"F [126-132"C]' The

flammability limits in air are 0'9 to 9'5 per-

cent.) ln short, VORANATE T-80 Toluene

Diisocyanates will burn in the presence of

an existing fire or high heat source and

adequate oxygen. The low volatility of

isocyanates minimizes the potential

hazard of explosion; however, under fire

conditions in which a large concentration
of isocyanate vapor is generated, explo-

sive limits could be attained and an explo-
sion could occur.

Read and follow carefully each of the

safety recommendations and precau'
tions listed below:

. ln the event of an isocyanate fire, use a

carbon dioxide'or dry chemical extin-
guisher. For fires covering large areas'

use a protein foam, Halon '1211 polymer'

rR or water spray- When spraying water, be

I ; careful not to disperse any leaked or
\-/ spilled isocyanate. Also, once the fire is

out, any leaked or spilled isocyanate
should be PromPtlY contained and

cleaned up. See "spills and Leaks (Con-

tainment' and CleanuP)."

c Personnel engaged in fighting isocya-

nate fires must be protected against
nitrogen dioxide vapors as well as iso-

cyanate fumes. Fire fighters should wear

an approved' positive-pressure, self-

contained breathing apparatus and fire-

resistant clothing, footwear, and gloves.

Spills and Leaks
(Containment and
Cleanup)
Spills and leaks of VORANATET-S0Toluene

Diisocyanates should be contained by dik-

ing, if necessary and cleaned up only by

properly trained and equipped personnel.

All others should promptly leave the con-

taminated area. Protective equipment
should include appropriate respiratory pro-

tective devices (e 9., a positive-pressure,

self-contained breathing apparatus) and

impervious ctothing, footwear, and gloves.

ln addition, atl work areas should be

equipped with safety showers and eye

baths in good working order' Any isocya-

nate or other chemical accidentally spilled

or leaked onto the skin should be quickly

washed off. Also, an approved'respiratory
protective device must be worn whenever

there is any possibility of exposure to con-

centrations of vapors of TD|-based Spe-

cialty lsocyanates exceeding 0.02 ppm

(0.14/mg/cu m). A positive-pressure, air-

supplied, or self-contained breathing ap-

paratus, equipped with a full facepiece,
hood, or helmet, is recommended' See
"Respirator Seiection Guide" on page 17.

(Note: Purchasers of VORANATE T-80

Toluene Diisocyanates automatically Ie-

ceive current Material Safety Data Sheets,

which contain information about safe "spill

and leak" handling Procedures')

rThe authority {or approving or certifying res-

oiratorv orotective devices is held jointly by the
ittationht' lnstrtute lor Occupational Safety and

Health (NIOSH)and the Mine Salety and Health

Administration (MSHA). For current inlormation

on the stalus of approvals ior respiratory protec'

tive devices, contact any ol the manufacturers
or suppliers listed on pages 39-41 or write to

the National lnstitute for Occupational Safety

and Health,944 Chestnut Hidge Road' Morgan-

town, WV 26505 (phone: 304-291-4126).

Minor and Major SPills

ln considering soills, it is useful to distin-
guish between minor incidents, such as

may occur in a laboratory or workshop reg-

ularly nandling isocyanates, and maior

spills, involving, for example, a railcar, stor-
age tank, or bulk road tanker. The most

important criterion for distinguishing be-
tween them is the ability of personnel on
the scene to deal with the occurrence,
rather than the actual scale of the incident.
Hence, a minor spill is defined as one
which can be dealt with using existing

facilities, while a major spill is one that

necessitates summoning outside assist-
ance from, for example, the suppliel the
police, fire services, or other emergency
response personnel. lt is important to re-

member, however, that even minor spills

are potentially as hazardous as major

spills, especially if they are not handled
with care.

Drivers of tank trucks containing

VORANATE T-80 Toluene Diisocyanates
carry an "Emergency Fesponse ln{orma-

tion Sheet," which contains information on

the safe handling of spills and leaks. ln the

event of a major spill, or for advice and/or
assistance in containing and cleaning up

spills and leaks of any size, call
CH EMTHEC (phone: 800-424-9300) or The

Dow Chemical Company Distribution

EmergencyiResponse Center in Freeport,
TX (phone: 409-238-2112), or Midland, Ml

(phone: 517-636-4400). You may callthese
numbers at any time - day or night. See
"Ma1or Spilts," page 1'1.

VOHANATE T-80
Safe Handling and Storage



Minor Spills and Leaks

Method l: Using an Absorbent Material

All spills and leaks should be contatned

immedrateiy to prevent further contamina-
tion ol tne surroundtng area

Bead and lollow carefully each ol the

safety recommendations and precau'
tions listed below:

. Ventiiate the contaminaled area. Open

all doors and windows. To avoid inhaling
vapors ol either the isocyanate or the

deconlaminants used, workers should

wear appropriate respiratory protective

devices; e.9., a Positive-Pressure,
sell-contained breathing apparatus.

See "Bespirator Selection Guide" on

page 17.

r lf the source of the leak is a damaged

or leaking drum, it should be

immediately moved ouldoors or to an

isolated, wetl-ventitated area and lhe

contents carelulty translerred lo other

suitable, leak-lree containers. The dam-

aged drum or container should be de-

contaminated as recommended on
page '13. Also, the new container should

be carelully checked to ensure that at-

mospherlc moisture does not cause

overpressurization. Leaking stationary

containers should be temporarily
patched, emptied, and thoroughty de-
contaminated. Permanent repairs can

then be rnade.

. Completely cover the leak or spill with

an absorbent material, such as sawdust,

vermiculite, an all-purpose commercial

oil absorbent, or sand. Use an amount
greater than is estimated to be neces-

sary to absorb the isocYanate,

r Carefully shovel the absorbent/isocya-
nate mixture into an open-top steel

container; cover but dc nof make pres-

sure tidht .Remove to a sale disposal
site, awaylrom the operating area, tor
neutralization.

, Soak the mixture in lhe container with a

solutron ol 5 percent ammonra in water

and allow il to stand undisturbed for al

leasl 48 hours. WAHNING: Consider-

able heat, which could cause ignition,

may be generated when the aqueous

ammonia solution is tirst applied. Alter

standing lor 48 hours, however, the drum
may be closed (though nol Pressure
tight) and properly disposed o1. See

"Disposal" on Page 13 To limit the

amounl o{ heat generaled during the

neutralization process' soak small quan-

tities ol the absorbent/isocyanate mix-

lure in separate containers.

. lmmediately after shoveling the absor-

bent/isocyanate mixture from the floor,

complete the decontamination by mop-

ping the floor using a water/ammonia

solution with 1-2% adcjed detergent' Be

sure the area is well ventilated both dur-
ing and after cleanuP,

. Carelutly test the atmosphere for re-

sidual isocyanate vapor. lnstruments de-

signed lor TDI monitoring are available

from several firms. See "VAPOH DETEC-

TOHS" in 'APPendix A - EquiPment
Manufacturers and Suppliers: Bulk Han-

dting and Storage Equipment," page 38'

r When sate working conditions have

been reestabllshed, remove and decon-

taminate protective and return to normal

oPeration.

Method ll: Using a Premixed lsocyanate
Neutralizer

The following is an eflective aiiernalive
method for handtrng spills and teaks. All

leaks and spills should be containecj and

immediately''neutralized" to prevent {urther

contamination o{ the surroundtng area

Flead and lollow carefully each of the

satety recommendations and precau'

tions listed below:

o Always have a sufficient quantity o{ pre-

mixed isocyanate neutralizer, such as

the one described, in storage. Premixed
neutralizer may be stored in tightly

ciosed heavy-duty polyethylene bags.

Seal bags wilh wire lwists. Also, the use

of neutralizing solvents and other

chemicals may introduce additional
hazards ol toxicity and llammability.

Such materials, therelore, must be

used in strict comPliance with the

manufacturer's recommendations and
precautions. 

:

n Ventilate the area. Open all doors and

wtndows. To avoid inhalation oi isocya'
nate vapors or the vapors of the decon-
taminants used, workers should wear

appropriate respiratory protective de-

vices (e.g., a positive-pressure, sell-

contained breath apparatus). see
"Respirator Selection Guide" on page 17.

r lf the source of the leak is a damaged
or leaking drum, it should be im-

mediatety removed to the outdoors or to

an isolated, well-ventiiated area and the

contents carefully transferred to other

suitable, leak-free containers. The dam-

aged drum or container should be de-

contaminated as recommended on

page '13. Also, the new container shoutd
be carefully checked to ensure that at-

mospheric moisture does not cause

overpressurization. Leaking stationary

0



containers should be temPorarilY

patched, emptied, and thoroughly de-

contaminated. Permanent repairs can

then be made.

r Promptly cover the spitled or leaked

materiat with the neutralizer. For more

etfective coverage' and to ensure

greater contact between the neutralizer

ind the isocyanate, use an industrial

type heavY-dutY broom to sweeP the

neutralizer into the sPill.

o After the neutralizer has been on the spill

for at ieast two hours, shovelthe materiaj

into a steel container and dispose of

properly. The broom should be wrapped
carefully in plastic to contain the con-

taminants and then burned in an in-

cinerator. See "Disposal" on page 13.

. Carefully test the atmosphere for re-

sidual isocyanate vapor. lnstruments de-

signed for TDI monitoring are available

from a number of firms. See "VAPOR DE-

TECTORS't in' Appendix A - Equipment

Manufacturers and Suppliers: Buik Han-

dling and Storage Equipment," page 38.

. When safe working conditions have

been reestablished, remove and oecon-
taminate protective equipment and re-

turn to normal oPeration.

. Note: The use of neutraiizing solvents

and other chemicals may introduce addi-

tional hazards of toxicity and flamma-

bility. Such materials, therefore' musl

be used in strict compliance with the

manufacturer's recommencjations and

precautions.

This spill removal procedure is very effec-

tive in decontaminating an area. ln situa-

tions where ventilation may be restricted,

Method I was found to produce lower con-

centrations of isocyanate vapor during

standardtzed tests.

Major Spills \_

ln the event of a major spiil, a Stale o/
Emergency should be assumecj to exist in
the affected area. The declaration of a

Srate of Emergency usually requlres the
rnvolvement and close cooperation of vari-

ous local emergency response services,

such as police and fire units, etc. Thus,

contingency arrangements and safe han-

dling and decontamination procedures

should be discussed in detail beforehand
with emergency response personnel.

Head and follow carefully each of the

satety recommendations and precau-

tions listed below:

e Note; ln the event ol a maior spill (such

as overturned tank trucks or tank cars'
ruptured storage tanks, etc.), or a spill

of any size about which there is doubt
or uncertainty, alert local emergency
response service units, then call

CHEMTHEC (see box) or The Dow
Chemical Company Distribution Emer-
gency/Hesponse Center immediately in

Freeport, TX (phone: 409-238-2112)' or
Midland, Ml (phone: 517-636-4400). You

may call these numbers at anY time -
day or night.

GHE]T,ITHEC

FOR CHEMICAL EMERGENCY
Spill, Leak, Fire, Exposure, or Accident

CALL CHEMTHEC
DAY OR NIGHT

*800-424-9300
Toll-free in the continental U,S.

rAdd long-distance access nufiber if required

483-7616 in District of Colurnbia

For calls originating outside the
continental u.s. : 202'483'7616

- Washington, DC, Collect
ALL CALLS ARE RECOROED

ISOCYANATE N EUTRALIZEH

lngredients:

Sawdust 22 lbs (10 kg)

: Fuller's Earth 38 lbs (17.3 kS)rrlJtarJ\lrr

E0lbs (27.'.3 kg)

19lbs (8'6 kg)

lit:u'nirnonium Hyoioiide''.;-'.. .':: ."r-,.: ';.' i 't,-t' 4lbs(1.8kg)

Water 12.8lbs (5.8 kg)

..': .'......;...,.. ' 0.2!bs(0.1 kg)

:HIf'.'31.?:':.f.:LrJ' :';':--'+-:ir;. ' j I

i,ffi:,=EJ:-#f"-+'+-5.!'t,;!
b-. rril:J"E l:iq##:r4'r'--.+'d . L 4 :. r - -r a

'CAUTION: Alcohols are highly ftammable. Keep neutralizer mixture away lrom heat or

open flame. Propylene gtyiol'(flash point at 210'F [99'Cl) can be substituted for isopropyl

aicohol to reducb'the llimmability problem that occurs with alcohol' -

.Conventional urethane amine catalysts may be substituted for triethanolamine'

GMA



l All persons not properly equipped wlth

protective clothing and appropriate res-

piratory devrces should immedlately

leave the srle ol the spill and should re-

main uPwind.

r Only experienced and properly equlp-

ped personnel should be authorlzed to

attempt to isolate or contain the spill. Do

nol wash spilled isocvanates down a

drain or into a rlver, creek, or other body

of water.

r Keep all improperly equrpped and unau-

thorized personnel away from the area

ot the sPill.

. To contain the spill temporarily, to

minimize vapor contamlnation of the air,

and to "buy time" until the spill can be

properly "diked" and the necessary de-

contamination materials assembled,

cover the isocyanate with a coating o{

3% protein (fire-f ighting) toam. Most f ire'
fighting services have protein foams or

similar foam systems. Also, the loam

may have lo be reapplied to tne spill
every 30 minutes until etfective neutraliz'

ing materrals can be obtained.

Note: Although, under certain circum'
stances, water is an acceptable cjecon-

taminant {or isocyanates, mixing water

and isocyanates in confined areas -
even in small amounts - is hazardous.

Protein and other water-based ioam sys-

tems, therefore, should be used only in
open areas, Also, be sure the equipment
is producing a good quality foam before

applying the mixture to the spill.

t CAUTION: Decontarnrnation and clean-
up of malor spills can be a complex and

hazardous operation, and all the detaiis
and operating procedures are not out-
lined above. A more extensive discus-
sion of tne subject, however, can be

found in the lnternational lsocyanate ln-

stitute Technical Bulletin No. '1, Recom-
mendations for the Handling of Toluene

Diisocyanate (TDI). For a copy, write to
the lnternational lsocyanate lnstitute,

lnc., 119 Cherry Hill Fload, Parsippany
NJ 07054.

Cold Weather Spills

During cold weather, spilled or leaked

VORANATE .T-80 Toiuene_ Dirsocyanates
may lreeze. Lnder these condrtrons, the

use ol ammonia and water wrll mereiy coat

lhe material with an insoluble urea, stop-

prng lurther reactrcn. lt is essential, there-

lore, to use a soiulron that witi not onll'

drssclve the isocyanate, but wili also {orm

a hquid product durrng decontaminalron.

Fead and lollow caretully each of the

satety recommendations and precau-
tions listed below:

r Ventilale the contamrnaled area. 0pen
all doors and wrndows To avoid inhala-

tion of the vapors oleither tne isocyanate

or lhe decontaminants used, workers

should wear appropriate respiratory
protective devices (e.g,' a posittve-

pressure, sell-contained breathing ap-

paralus). See "Respirator Selection
Gurde," Page 17.

, l{ any of the leaked or spilled isocyanate

is still in liquid or absorbable lorm, cover
it immediately wrth an absorbenl mate'

rial, such as sawdust, vermiculite, an all-

purpose. commercial oil absorbent, or

sand. Use an amount greater than is es-

timated to be necessary lc absorb the

isocyanate.

r Carefully shovel the absorbent/isocya-
nate mixture into an open-top steel

cjrum; cover, but do nol make pressure

tight, Remove to a safe site, away lrom

the operating area, for neutralization.

. For that pari of the spill or leak which is
no longer liguld or absorbable, estimate

the quantity spilied, and make up a mtx-

ture of approximately 50?6 isopropyl al-

cohol' and 50% 1,1J{richloroethane by

volume, usrng the same voiume of each

solvent as the estimated volume of

spilied isocyanate.

. Completeiy cover the spilled material

with the alcohol/1Jl{richloroethane
solution. Allow the solution to remain in
place for at least one hour'

. Cover the area with enough absorbent
materjal to soak up all the liqurd Shovel

this material into open-top steel contain-
ers. treat, and dispose ol properly.

Finally if the temperature is above {reez-

ing, carelully wash down the contamr-

nated area with coPious amounts of

water (Special eflorts shouid be made

to prevent the spilled material f rom enter-

ing waterways or drains ll spitled mate-

rial dces enter waterways or dratns,

notily local authortttes al once.) Also,

thoroughly air or ventilate the decontami-
nated area to remove alltraces of vapor

r Note. The use of decontaminating sol-

vents and other chemicais may intro-

duce additional hazards of toxicity and
liammabilit\', Thus, such materials must

be used with care and in strict com-
plrance with the manu{acturer's recom-

mendations and Precautions.

Pressurized Drums
Any drums seen to be in a pressurized

state (i.e., misshapen due to the presence

of carbon dioxide gas) should be covered

immediately (e.9., with heavy tarpaulins),
isolated, and watched carefully. These

operations should be carried out only by

competent and experienced personnel,

wearing {ull emergency protective eguip-
ment. lf, atter careiul inspection b;'a com-
petent person, the drum is judged not to
be in an explosive or immediately danger-
ous state, the pressure should be relleved

either by carelully loosening the bung or,

in severe cases, by puncturing with a long-

handled device.

lf the pressure is successfully relieved by
simply loosening the bung, the product, i{

not contaminated or otherwise unusable,
should be used immediately. ll, however,
the procjuct is unusuable, re-cover the

drum with the tarpaulin and watch for signs

0

'CAUTION: Alcohols are highly flammable'
Keep neutralizer mixture away from heat or

open Ilame.

el



of further reaction. Then, when it is deemed

sale, carefuily dispose o{ both the product

and drum. See "Disposal," page 13' lf
puncturing action is to be taken, be sure

that allnecessary materials and equipment

for cteanup and decontarnination are read-

ily available. See the following sections on
"brum Decontamination" and "Disposal."

Also, in cases of doubt or uncefiainty' call

The Dow Chemical Company Emergency/
Hesponse Center in Freeport, TX (phone:

409-238-2112).

Drum Decontamination
Read and follow carefully each of the
safety recommendations and precau'
tions listed below:

lsocyanates remaining after the emptying
of drums may be decontaminated by the

following procedures:

. Remove emptied drums from the work
area to a well-ventilated location or to
the out-of-doors.

Remove all bungs and fill drums with
water. Wear protective equipment and

keep face away from bungholes while

f illing. Also, DO NOf FEINSfALL
BUNGS.

Allow drums to stand undisturbed tor 24

hours or until the residual TDI has been

completely converted to solid urea.
(Note: A dilute solution of aqueous am-

monia or isopropyl alcohol maY be

added to the water to speed up the reac-
tion.) Please refer to disposal method on

the Materialsafety Data Sheet and label.

All drums should be scraPPed. TheY

shouid be drarned and holed or crushed

to render them totally unusable, Please

refer to disposal method on the Material
Safety Data Sheet and label.

Dispose of drums and rinse fluid

according to federal, state, and local
regulations.

Only thoroughly trained and properly

equipped persons should be permitted

to participate in disposal operations.

Keep waste isocYanate and waste
polyols widely separated.

Be certain that all disposal procedures

are conducted in strict compliance with

all applicable federal, state, and local

regulations and ordinances. lsocyanate

is listed as a hazardous waste (U223)

and {alls under Section 3001 of the Re-

source Conservation and Flecovery Act

(BCHA). Users of isocyanates should be
aware of and follow the disposal pro-

visions of that act, as well as other

state and local environmental control
regulations.

Other Polyurethane
Chemicals
Each of these chemicals has its own profile

of hazards and recommended satety pre-

cautions. lt is essential, therefore, that

users contact their suppliers for specific
instruction on the safe handling' use,

storage, and disposal of each of these
products.

Polyols
Most polyols are very low in acute oral tox-
icity and are considered onty mildly irri-
tating to eyes and skin. However, despite

their relatively innocuous characteristics
(compared with those of the various isocya-

nates), they should be handled with appro-
priate caulion and in strict accordance with

the manufacturer's recommendations.
Skin and eye contact should be avoided.
Eye protection, such as safety glasses or
their equivalent, should be worn whenever
polyols are handled or used. Also, be-
cause poiyols are irequently used with

Flash points for most polyols - including
polyesters and polyethers - range from
approximately 300' to 500"F (149' to
260'C). They can, therefore, be
categorized as Class llB combustible lig-
uids, and, as such, do not present an un-
reasonable fire risk. However, it should be
noted that, if exposed to sufficient heat and
oxygen, they will burn. Fires involving
polyols can be readily extinguished with
water spray, foam, carbon dioxide, or dry
chemical extinguishers. Furthermore,
polyols, like most organic substances,
could, if heated to decomposition in a con-
fined location, generate sufficient volatile
decomposition products to present an ex-
plosion risk. See supplier's literature.

Catalysts
Catalysts are used in polyurethane chemis-
try to control both the polymer and gas-ior-
mation reactions. They are generaily metal

salts (e.9., stannous octoate) or tertiary
amines (e,9., triethylenediamine). Both

types of catalysts can be toxic, can burn
intact skin, and can induce sensitization.
Eye contact can cause severe irritation, or
possibly a burn. With either type of
catalyst, therefore, skin and eye contact
must be avoided. Follow the manufac-
turer's recommendations for safe handling.

Many liquid amine catalysts rave Tag

Open Cup flash points in the range of 20o

to 115"F (- 6' to 46'c) and are classified,

depending upon the flash point, as flam-

mabie or combustible liquids. Because of
their volatility and flammability, therefore,
tertiary amines should be considered fire
hazards.

Users are cautioned to secure specific
handling and drsposal information trom

their catalyst suPPliers.

VORANATE T-80
Safe Handling and Storage

13

DiSpOSal chemicals that present an inhalation
hazard, appropriate caution dictates

Read and fdllow carefully each ol the thorough ventilation of all storage, han-
safety recommendations and precau' dling, and manufacturing facilities.
tions listed below:

t



Blowing Agents
Hatocarbon blowrng agents are commonly

used in polyurethane foam manulacture

and representa srgniircant nealth haz':rd'

Commonly used halocarbons are ltsted

below.

Although tluorocarbon blowrng agents are

generally considered nonllammable, they

ian, wnen healed to decomposition (as

when drawn througn a lit cigarette), gener-

ste quantilies ol hrghly toxtc carbonyl chlo-

ride (phosgene) and carbonyl lluoride'

Thus, smoking, open {lames, or use ol elec-

trical equipment which might arc should

be strictly prohibited. ln addition, when

confined and subjected to high tempera-

tures, fluorocarbon blowing agents may

also present a serious pressure hazard'

Like the {luorocarbons, methylene chloride

has neither a llash point nor a fire point as

reported by any of the- standard test

methods: Tag OPen CuP, Tag Closed CuP,

Cleveland Open Cup. However, lhe Na-

tional Fire Protection Associatron reports

{lammable limits in pure oxygen between

15.5o/o and 66% by volume of MeClr, and

Dow laboratory data indicate flammable
limits in air ol 13-23?t by votume a\ 77"F

(25"C). However, when heated to decom-

position, it too will produce a variety o{

i-razardous and toxic materials, such as hy-

drochloric acid, chlorine, carbon dioxide'

and carbon monoxide.

Methylene chloride has been shown to tn-

crease the rale of spontaneously occurring

tumors in cerlain laboratory animals follow-

ing liletimii inhalation exposures However,

methylene chhride is not believed to pose

a measurable carcinogenic risk to man

when handied as recommended

The Occupational Salety and Health' Ad-

minislration (OSHA) Permissible Exposure

Limit (PEL) lor melhylene chloride is cur-

rently 500 ppm, witli an acceptable ceiling

limit concentration at 1,000 ppm The

acceptable maximum peak above the ac-

ceptable ceiling concentratron lor any B-

hour shift is 2,000 ppm (as 5 minutes in

any lhours). The TLV adopted by the Amer-

ican Conference ol Governmental lndus-

trial Hygienists (ACGIH) is 100 ppm (TWA)

finis T\foA value is on the 1987-88 intended

change list, with a suggested value of

50 PPm.)

Users are urged to contact their suppliers

{or detailed information and instructions on

the handling and disposalo{ these blowing

agents.

Miscellaneous Products

Many other addrtives, such as surlactants'

iilleri, f ire retardants, pigments, and dyes'

are used in various polyurelhane applica-

tions. Each has its own profile of hazards

and recommended sa{ety precautions' lt

is essential, therefore, that users contact

their suppliers for specific instructions on

the safe handling, use, storage, and dis-

posal of each of these Products'

Application Hazards of
Polyurethane Foams
Polyurethane chemicals and loams, like

many other industrial materials, can be

hazardous il misused or improperly han'

dled. However, when potentialhazards are

recogntzed and procedures tor sale han-

dling and storage are understood and

praCticed, polyurethane chemicals can be

used safelY.

Dust
Dust produced during the cutting and saw-

ing of rigid polyurelhane foam can cause

irritation of the eyes, nose, and throat ln

addrtion, laboratory studies with rats indi-

cate that long-term respiratory difficulties

may be caused by exposure to large quan-

tities of finely ground potyurethane dust' lt

is imperative, lheretore, that the generation

and accumulation of dusts be carefulty

controlled during fabrication' lf it is not

leasrble to install control devices, such as

ventilators, then suitable equipment lor res-

piratory and eye protection (such as dust

masks, etc.) should be worn by all persons

who may be exPosed to such dusts

ln addition, finely divided airborne poly-

urelhane dust can, under the proper con-

ditions, produce a "dust explosion'" Even

settled dust can be made potentially ex-

plosive by relatively low order concussions
which can raise the dust into airborne
"clouds." To ensure sa{e working condi-
tions, theretore, it is essential that workers

exercise extreme care and practice good

housekeeping in all polyurethane ioam fab-

rication areas.

Note: VOHANATE T-80 Toluene Diisocya-

nates are normally used in the manufacture

of flexible and semi-flexible foams' which

are cut by a slicing or scissoring action -
procedures which are not likely to produce

dusi. ln contrast, VORANATE Specialty

Diisocyanates are generally used to

produce rigid foams - materlals which

are usually cut by "sawing," I process

which trequently produces a dust-like by-

product.

$,



Combustibility
While product composition may vary, virtu-
ally all potyurethane foams will burn, often
generating a variety of toxic gases and
dense clouds of black smoke. Even when
fire retardant chemicals have been added
to the formulation, the end product -
under the right conditions of heat and oxy'
gen supply - will burn. lt is essential,
therefore, that urethane foam producers,
fabricators, and end users know and un-

derstand the combustibility hazards and
burning characteristics of the final foam
product.

Products of Combustion
When polyurethane burns, many products
of combustion are released. What and how
much are released varies with product
composition, fire conditions, oxygen level,
and other factors. As in all organic fires,
however, large quantities of carbon monox-
ide, as well as other products can be antic-
ipated, ln addition, large quantities of
dense, dark smoke will be quickly gener-
ated, which may make it difficult to escape
from the fire area.

Burning Characteristics

While many different tests are used to de-
fine the burning characteristics of
polyurethane foam - some are small-
scale tests'useful only in comparing difter-
ent products - none is comprehensive
enough to define the hazards in all poten-
tial fire situations, ln short, no two fires are
the same. Fire conditions vary with room
size, ventilation, available oxygen, fuel
load, ignition sources, types of materials
present, and other factors. Also, how a
given poiyurethane material will react to
such varying conditions depends on the
type of foam, the type of covering or flame
barrier, the character and source of igni-
tion, the proximity to ignition or heat, etc.
It is unlikely, therefore, that all potential
hazards can be defined for a fire condition.
However, when used and stored with
known limitations, polyurethane foams can
be handled with minimal hazard.

Slabstock Foam Fires
I

The producer of polyurethane foam slab
siock must be aware ol both the exo-
thermic (heat generating) nature of the
polyurethane foam reactron and of the in-

sulating properties of the foam produced.
On occasion, extremely reactive systems
and those which have been improperly ior-
mulated (i.e., "off-ratio" due to mechanical
failure or errors in calculation)can develop
"time-temperature" conditions in the bun
center, which can result in autoignition.
This can occur several hours after bun
manufacture, when the materiat is largely
unattended. lt is important, therefore, that
the heat generated in the center of a bun
be safely dissipated through correct stor-
age procedures.

Although the potential for fire exists,
serious risk situations can usually be rec-
ognized during, or right after, foam man-
ufacture, when protective action can be
taken. Also, similar conditions may exist in
other polyurethane applications, particu-
larly in spraying operations, where large
masses of polyurethane polymer may be
formed. Safety precautions similar to those
forslabstock should be carefully followed.

Head and follow carefully each of the
safety recommendations and precau-
tions listed below:

r Allow buns to cure and cool completely
before stacking or storing. High air flow
along the sides of fresh or hot buns may

draw off reaction products and cause
an influx of oxygen. This can cause rapid
depletion ol the antioxidant and could
result in autoignition.

. Monitor bun temperatures at the center
of the mass on a routine basis. This is
particularly important with new lormula-
tions or new bun sizes.

. Design and construct slabstock pouring

equipment to ensure "on-ratio" meter-
ing. Be sure equipment is kept carefully
calibrated and in good working order.

. Cure bunstock in isotated areas equipped
with effective fire detection equipment
and sprinkler systems, Raw foam and

fabricated items should be stored in-

doors, away from {abricating operations,
and should be protected by automatic
sprinklers. Also, access aisles should be
maintained between columns of stacked
buns. See Factory Mutual System bulle,
tin Storage of Flexible Polyurethane
(B-178) for recommendations on stack-
ing foam and installing sprinklersystems.

. Do nol smoke in storage areas. Large
quantities of stored polyurethane foams
or products can be a tremendous fuel
source in the event of a small fire, in
laying out manufacturing and storage
areas, therefore, designers should con-
sider maximum storage area, possible
source of ignition, and the location and
effectiveness of fire and smoke detec-
tion equipment and sprinkler systems.

Construction Foam Fires

Polyurethane foam used for insulation can
be a combustion hazard if teft exposed or
unprotected. For example, fire statistics
show that most fires involving rigid
polyurethane foam insulation have oc-
curred in buildings under construction,
where foam was left exposed or unpro-
tected by an approved thermal barrier and
was ignited by welding, butting, or burning
operations. Since VOFANATE 180 Toiuene
Diisocyanates are not normally used to
make the type of rigid foam used in con-
struction applications, see Dow bulietin
Safe Handling and Storage of VORANATE
Specialty lsocyanates (Form No. 109-546-
82) for a full discussion of construction
foam fires. Copies are available upon re-
quest from any Dow saies office or The
Dow Chemical Company, Plastics Group,
2040 Willard H. Dow Center, Midland,
Mt 48674.



Cushion Foam Fires

Many of the fire deaths in the U.S. are atlri-

buted to the misuse of srnoking malerrals'

Such frres lrequently start in upholstered

{urnrture and beddlng. As a consequence'

various regulations have been passed or

proposed iequiring mattresses ano other

upholstered iurniture to meet specified

combuslibillty tests Altnough these regu-

lations vary, depending upon the intenoed

use of the item to be tested, a proper com'

bination o{ {oam and covering malerialcan

now be selected to meel the standards

established by these tests. lt is essential'

therelore, that manuf acturers of pol.r-

urethane foam and loam products keep

themselves fully in{ormed ol both the corn'

bustibility hazards associated with tne

use o{ polyurethane ioams and of the

changing regulatrons at the federal, state

and local levels.

For additional information on the iire
hazard associated with flexible polyure-

thane foam, see the tollowing bulielins:

Using Flexible Potyurethane Foam Safely

(U106) and Ftre S.afety Guidelines on Flex'

ible Potyurethanb Foams Used in Up'

hotstered Furniture anC Bedding (U111)

Copies are avallable lrom The Society of

the Plastics lndustry, 355 Lexinglon

Avenue, New York, NY 10017- Another bul-

letin, Ihe Toxicity for the Airborne Combus'
tion Products of PoUurethane Foams,

which reviews current data on fire gas tox-

icity in polyurethane toam fires, is avail-

abte from the lnternational lsocyanate lnsti-

tute, lnc. 1'19 Cherry Hill Road, Parsippany,

NJ 07054.

Extinguishing Fires

Bead and fotlow carefully each of the

safety recommendations and precau-

tions listed below:

r Know where all fire extinguishers are

located and how to use them.

. For small polyurethane loam fires, use

water, foam, dry chemicals, or carbon
dioxide. Large fires of burning foam,

however, should be drenched with large

quantities of water from sprinklers or fire

hoses.

r Because polyurethane {oam is a good

insulator, it is necessary to disperse and

care{ully inspect the {oam after drench-
ing to be certain that the fire has been

complelely extinguished.
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. Hazards of rapici heat buildup, rapid

ttashover, and oxygen depietion exist

when {rghting ftres in enclosed areas'

Thus, lire .{rghters should be.equipped
with approved, pcsitive-pressure, sel{-

contarnecj breathrng apparalus and pro-'

tecttve clothin0 when extinguishing

polyurethane fires oI ary magnrtude

Fire SafetY and Prevention

Flead and follow carefully each of the

salety recommendations and precau-

tions listed below:

. All workers should be thoroughly lamiliar

with the Plant s f rre emergency
procedures.

r Workers should know where all exits are

located. Also, access to exits should be

kept clear and unobstructed.

r Smoking in areas where foams are made

or stored should be strictly prohibiled'

No smoking areas should be clearlY

posted with large "NO SMOKING"

signs.

. Welding torches, open flames, or other

sources of higi' heat or ignition should

be prohibited in areas where foams are

made or stored'

. Keep work areas clean. Promptly and

properly cjispose of ioam scraps, dust,

and other waste materials.

Handling Precautions
Summary
To minimize the hazards associated with

the handling, use, and storage of

polyurethane chemicals and polymers ' ' '

Flead and tollow carefully each of the

safety recommendations and Precau'
tions listed below:

r Never work alone when using or

handling reactive chemicals'

. Do not inhale vapors or mists' Be sure

work areas are adequately ventilated to

control vapors below employee expo-

sure limits estab[shed by the Occupa-
tional Saiety and Health Administration
(OSHA)' and, when needed, have work-

ers wear approved respiratory protective

'See "OSHA Satety and Health Standards (29

CFH 1910)." Copies are available from the

Superintendenl of Documents, U'S' Govern-

ment Printing Otfice, Washington, DC 20402'

devrces, particularly when handling

rsocyanates, amlnes. or solvated adhe-

srves. See "Respirator Seieclron Guide"
on page 17.

. Avord skin anci eye contact wrlh allformu-

latron chemicats. Be sure all workers are

properly equrpped wrth prolectrve cloth-

rng and eye Protectlon

r Candrdates lor employmeni \4'nere occu-
palronal exposure to rsocyanales may

occur should be examined ior defrcits

in putmonary f unclron with particuiar em'
phasrs on allergic history including

aslhma or other diseases that com-

promtse pulmonary tunction Employ-

menl in an isocvanate area mav presenl

a health risk to rndividuats with such

abnormalities.

o Handle freshly polymerized parts with

care. Be aware ol the potential hazards

of toxic vapors and oi the heat of cure'

. Do nol stack tresh polyurethane buns'
lnsulation o{ the heal can iause spon-

taneous combustton.

. Equip polyurethane ioam storage areas

wilh sPrinkler sYstems.

r KeeP adequate quantilies of isocyanate

neutralizer on hand lor quick decontami-
nation of work areas in the event oi spills

or leaks.

r Never expose isocyanate in contalners
to water, amines, or other reactive

chemicals.

r Never expose polyurethane chemicals
in ciosed containers to elevated

temperatures.

. Never expose a poiyurethane foam to
an open f lame orother high heat source'

. Always use proper dust hanCiing equip-

ment and dust filter masks when saw-

ing or iabricating polyurethane foams

or Parts,

s



lndustrial Hygiene

{ Hazard and ExPosure
Guidelines
The potential hazard of a given materral is

based on the degree of toxicity' the indi-

vidual susceptibility of the user, and on the

likelihood and levelof exposure. Hesponsi-

ble users of chemical and industrial rnate-

rials, therefore, must be concerned not

only with the inherent acute and chronic

toxicity of such materials, but also with the

potential for exposure which may be en-

countered under specific use concjittons'

ln general, the grealer the toxicltv. the

greater must be the ccntrol over the level

of exposure.

While there are potential hazards as-

sociated with such materials as catalysts
and blc',ving agents, the primary hazard in

polyurethane chemical applications is as-

sociated with the TDI component, and par-

ticuiarly with the inhalation of its vapors'

As such, limits have been established re-

garding allowable TDI vapor concentra-
tions in the work environment.

ln the United States. vapor leveis of TDI

are to be controlled according to stan-

dards established by the Occupationai

Health and Safety Administratron (OSHA)

The OSHA Permissible Exposure Lrmit

(PEL) for TDI is 0.02 ppm as a ceiling limit.

The DowChemical Company has also set

0.02 ppm ceiling as its lndustrial Hygtene

Guide (lHG). Ceiiing timit is defined as tne

maximum concentration which should not

be exceeded durrng the exposure' Recent

information presented at the lnternational

lsocyanate lnstitute's Symposium on Diiso-

cyanates (Pittsburgh, 1987) rndicates that

ailergic sensitization results from even brief

exposure to hrgh concentrations of TDI' tx-
posures to low concentrations below the

OSHA PEL of 0.02 ppm are not likely to

result in allergic sensitization. This informa-

tion stresses the importance of controlling
vapor levels below the ceiling limrt- Current

paper tape monitorrng methodologies

measure concentratrons of TDI with sam-
pling periods ranging from 0.5 to I
minutes. However, it is an acceptable
industrial hygiene practice to assess ex-
posures to materiais with ceiling limits

using sample times of up to 15 minutes if

instantaneous (real time) monrtoring ls not

feasible,

Other advisory groups have also set more

conservative guidelines. ln 1983, the Amer-
ican Conierence of Governmental lncjus-

trial Hygrenrsts (ACGIH) adopted a
Threshold LimitValue (TLV) for TDI of 0 005
ppm as an B-hour time-weighted average

(TWA) with 0.02 ppm as lne Short-Term Ex-

posure Lrmit (STEL). The TWA.is the con-
centration to whrch it rs believed nearly all

workers may be repeatedly exposed for B

hours a day 40 hours a week, without ad-
verse etfect. ACGIH defines a STEL as a
1S-minute TWA exposure which should not

be exceeded at an'/ time during a work
day even ii the 8-hour TWA is within the
TLt/. Other restraints of a STEL are (a) the
STEL should not be longer than 15 minutes,
(b) the STEL should not be repeated more

than four times per day and (c) there

should be atleast 60 minutes between suc-
cessive exposures at the STEI-.

Although the National lnstitute lor Occupa-
tional Safety and Health (NIOSH) has pub-
Iished two criteria documents applicable
to occupational exposures to TDl, OSHA

had taken no formal action on NIOSH's rec'
ommendations. The first criteria documerl
(1973) recommended that exposure to TDI

be controlled to 0.005 pprn as an 8-hour
TWA or to 0.02 ppm for anY Z0-minute
perrod. The second criteria document
(1978) recommended that exposures to

certain diisocyanates (including TDI) be

controlled to a TWA limit of 0,005 ppm for

a l0-hour workshift, 4O-hour workweek,
and a ceiling limit of 0,02 ppm for a '10-

minute sampling period. Their rationale
was that this type of control would afford
ernployees protection from respiratory ef-

fects incluorng direct irrrtation, sensiti-
zation, and chronic debrease in pulmonary

functron.

Table g 
- Flespirator Selection Guide for Protection Against Diisocyanate Vaporsl

Concentration

Less than or equal
to 1,000 ppb

Greaterthan 1,000

Ppb

Firetighting and
Emergency

RespiratorType (Approved under Provision of 30 cFR 11',)

Type C supplied-air respiratorwith fullfacepiece operated in pressure-

demand or other positive pressure mode orwith fullfacepiece, helmet,

or hood operated in continuous'flow mode.

(1) Self-contained breathing apparatus with fullfacepiece operated in

pressure-demand or other positive pressure mode.

(2) Com b i nati on respi rator i ncl u d i ng.Type c,s upp. I i ed-ai r respi rator with

iutltacepiece operaied in pressuredemand or other positive pres.sure

model*itn rrxitiary self-contained breathing apparatus operated in

pressu re-demand or other positive pressure mode.

Self-contained breathing apparatus with fullfacepiece, operated in

pressure-demand oiother positive pressure mode.

lSource. DHEW (NIOSH) Publication #78'215
,Use of supplied-arr suits may be necessary to prevent skin contact dunng exDosure at high concentrations of alrborne diisocyanates'



Further informatron can be obtarneo by re-

questing the NIOSH Crtterta Docunienl for

Dirsocyanates (DEHW Publicatron Nc 7E-

215)lrom lhe Nalional lnstitute lor Occupa-

tronal Salety ano Health. 944 Cnestnut

Hidge Fload Morgantown, WV 26505

It is important to remember thal while these

values represenl currenl thtnktno and are

believed to be conservalrve' their cfier no

guarantee of absolute salety. lt is tnipera-

tive lhat personnel workrng wrth TDI under-

stand fully the hazards associaled v"ilh tts

use and are familiar with those procedures

which have been designed to mtnimrze lhe
hazards involved. Exposure guideitnes are
reviewed regulariy and changeo when

new informatron dictales a need Users of

these chemicals need to keep fuliy tn-

Iormed on the mosl current guideltnes and

regulations.

Read and follow carefully each of the
safety recommendations and precau-
tions listed below:

r All employees must be instructed and
periodically retrained in lhe use o{ all

protective and. emergency equipment,
as well as in prevenlive procedures lrn-
portant to any saletY Program is

lhorough worker educalion. ln short, the

best planned procedures do no good if

they are not understood and lollowed.

Similarly, the besl salety equipment is

useless if it is not properly used and
maintained. The use of personal protec-

tive equipmenl must comply with OSHA
regulations 29, Code of Federal Regula-
tions (CFR) 1910.132 to 1910140.

r Proper respiratory protective equiprnent
should be readily available and in good
working order. For nonroutine opera-
tions, or where vapor levels cannot be
controlled by ventilation alone, ali per-

sonnel should use appropriate respira-

tory protective devices. Also, only those

devices approved by the National lnsti-
tute for Occupational Salety and Health
(NIOSH) and the Mine Safety and Health
Administration (MSHA) should be used.

. Regulariy inspeci and repair exhausi

and other venlilallng equrpment Also,

u,crk area almospheres should be tesled
perrodicatly by trained rndustrial hygten-

isls lo be sure thal airborne TDI vapors

are t-ierno controlled to acceptable
lei,els TDI and olher toxic vapor levels

rn lhe work envtronment are besl cotl-

trolled by properly oesigned and marn-

tatned process and exnatrst equtpment

Combined with sale work procedures,

properiy designed equipment in good
workrng order can malntaln vapor levels

wilhrn acceptable Irmits. WARNING:

Tests have shown that the least detecl-
aDle odor level ol TDI rs approxrmately

0.2-0 4 ppm Because this odor thres-

l-rold occurs at levels signilicantiy higher

than allowable exposu re concentrations,
vapor levels must be monitored using

equipment speciiically designed {or that

purpose. lnstruments designed ior TDI

personal and area monitorrng are avail-
able from GMD SYslems lnc., MDA Sci-

enti{ic, lnc., and Nalional Draeger, lnc'
(see Appendix A lor addresses), For ad-

ditional information, conlact The Dow

Chemical Company, lndustrral Hygiene

Otirce (phone: 5i7-636-0860).

. Prevent contact with TDI and other

polyurethane chemicats. Skin and eye

contacl with TDI and other polyurethane

chemicats may result in injury and, in
some cases, in sensitization. lt is essen-

tial, therelore, that operating and ventilat-
ing eguipment be properly designed
and maintained, and that all proceoures

for the safe handling, use, and storage
o'f polyurethane chemicais be fully un-

derstood and followed. Also, protective

ciothing, gloves, boots, and chemical
goggles or lace shields must be worn

whenever isocyanates are handied,

slored, or used, or whenever there is any
possibility of exposure.

. Eyewash fountains and safety showers

should be installed and kept in working
condition in areas where contact with

TDI can occur. lt is important that the

number and location of such units be
designed to serve both individual and

multiple-employee exposures.

. Employees should have medical surveil-
lance, designed to detect any evidence
of adverse eflects due to exposure

to TDl.

Health Hazards

lnhalation
Toiuene dirsocyanate vapors are trrllallng
to tne mucous membranes o{ lire upper
and lower resprratory tracts Everr very

brre'f exposures lolhese vapors mav cause
irrrtatron anci diflrcult or labored breathing,
including a "burning" throat. deep cough-
rng, and choking, as well as nausea, vom-
ilrng. and abdominal parn. Also, tnhalation

of rsocyanate vapors may cause changes
in lung funclion or chronic lung eflects
Furlhermore, exposure to isocvanale va-

pors ma)/ cause sensitrzation or hypersen-

sritvily whicl-r on subsequent exposure,
even to concentrations below 0.02 ppm,

may resull in severe allergic respiratory

reactions.

CAUTION' lnhalation of vapors of heated
rsocyanales can be extrcrrely hazardous,
nol oniy because high vapor concentra-
trcns are formed, but also because con'
densalion may lorm airborne droplets. An

approved respiralory protective device
mus/ be worn, therefore, whenever there
ts an)t possibility ol exposure to unknown
concentrations ol vapors. See 'Appendix

8," page 39, lor a list o{ manufacturers and

suppliers of approved respiratory protec-
tive equipment.

Skin Contact
Hepealed or prolonged contacl with TDI

may cause redness, swelling, blistering,
and burns. Also, direct contact may Dro-

cjuce sensitization (contact dermatitis as

well as respiratory sensitization). There-
lore, any contact with the spray, vapor, or
liquid must be prevented, Protective cloth-
ing, including rubber or plastic aprons,
rubber gloves and iootwear, chemical gog-
gles or faceshields, etc., should be worn

whenever there is any possibility o{ direct
contact with isocyanates. Also, safety
showers should be installed, and kept in

working condition, in and near all work
areas where TDI is used.

s
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Eye Contact
While brief eye contact with low concentra-

tions of TDI vapor may cause only miid

tearing or a slight burning sens.ation, con-

tact witn high concentrations of vapors or

mists may cause severe pain and irritation'

Furthermore, direct contact with TDI liquid

may be extremely painful and may cause

both severe irritation and permanent inlury.

Chemical workers' goggles should be

worn whenever TDI is handled, stored, or

used, or whenever there is any possibility

of direct contact with TDI liquid or misl. ln

the event of contact, immediate decon-
tamination with water will assist in pre-

venting injury. Thus, eye baths should be

installed, and kept in working condrtion, in

a// work areas where TDI is used.

lngestion
Although VOHANATE 180 Toluene

Diisocyanates have a low level of acute

oral toxicity (e.g., LDuo rats >49/kg), they

can irritate or burn"the mucous membranes

of the mouth, esophagus, and stomach'

While accidental ingestion in an industrial

environment is highly improbable, it is pos-

sible. Therefore, foodstutfs should not be

prepared or consumed where TDI is used,

handled, or stored. Also, in the event

of accidental ingestion, workers should

be prepared to administer emergency

first aid.

A current Material Safety Data Sheet

(MSDS) must be obtained and reviewed

before any TDI product is used. Copies
are available to customers f rom our toll-{ree

number: 1-800-238-CHEM, Copies are

also available from any Dow sales office
or The Dow Chemical Company, Plastics

Group, 2040 Willard H. Dow Center,

Midland, Ml 48674. Current MSDSs must

also be obtained from suppliers of other

products prior to handling or formulating.

Chronic. ToxicitY
Recently. both the NationalToxicology Pro-

gram (NTP) and the lnternatlonal Agency

for Research on Cancer (IARC) desig-

nated TDI as a potential carcinogen' Both

agencies based their conciusions primar-

ily on the results of a recent NTP study

which reports increased numbers of

tumors tn rats and mice dosed orally with

TDl. The agencies accept this as a valid

animal study; however, a number of de-

ficiencies have been cited which may com-

promise its validity. ln addition' results ol

a chronic inhalatron study contradict the

lindings of the NTP study, and are deemed

more relevant to the exposures experi-

enced in occupational settings. This inha-

lation study, contracted bythe lnternational

lsocyanate lnstitute, reports no increase in

tumors in rats and mice exposed to TDI

for their lifetime.

At this time it is not beiieved that TDI rep-

resents a significant cancer hazard when

atmospheric levels are maintarned below

the recommended exposure guidelines'

Based on currently available data from

lifetime inhalation studies in rats and mice,

Dow recommends the OSHA standard of

0,02 ppm as a ceiling limit for TDI'

First Aid
Allemployees working in areas where con-

tact with isocyanate is possibte should be

thoroughly trained in the administration

of appropriate emergency first aid. Ex-

perience has demonstrated that prompt

administration of such aid can be impor-

tant in minimizing the possible acjverse ef-

fects of accidental exposure' CAUTION:

First aid is "emergency treatment" only,

and medical attention from a qualified
physician should be provided as soon as

possible.

lnhalation
Promptly move the affected person away
from the contaminated area and to fresh

air. Ouickly remove all contaminated cloth-

ing Keep the affected person calm and

warm, but not hot. lf breathing stops, ad-

minister mouth-to-mouth resuscitation' tm-

mediately transport to a medical facility

and inform medical personnel about the

nature and extent of the exposure. Never

attempt to give anything by mouth to an

unconscious person.

Skin Contact
ln the event of direct contact with the skin,
immediately get under a safety shower. lm-

mediately remove all clothing and shoes

while under the shower. Thoroughiy wash

the affected skin, using copious amounts

of water. lf necessary (i.e., in the event of

burned or damaged skin, or if redness or

irritation persists), seek medical attention.

Contaminated clothing should nof be worn

again until laundered. Shoes, belts. watch-

bands, and other leather items should be

destroyed.

Eye Contact
lf VOHANATE T-80 Toluene Diisocyanates
contact the eyes, decontaminate im-

medlately. lrrigate the eyes immediately
and continuously with waler for at least 15

minutes. Seek medical attention at once!
For more effective flushing of the eyes, use

the fingers to spread apart and hold open

the eyeiids. The eyes should then be fre-
quently "rolled" or moved in all directions.

lngestion
ln the event VORANATE T-80 Toluene

Diisocyanates are ingested, have the af-

fected person drink large amounts of water

or milk, if availabte. Do not, however, en-

courage or induce vomitingl lmmediately
transport to a medical facility and inform

medical personnel about the nature and

extent of the exposure.

VOfrAIUATE T.8O
Safe Handling and Storage
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Note to PhYsician
Toluene diisocyanate (TDl). the principal

active ingredrent in VORANATE T-80

Toluene Drrsocyanates, is a highly reaclive

and potentially hazaroous malertal which

can adversely af{ect or tnjure the eyes, the

skin, and both the resprrator!'and cirgestive

tracts, dependrng upon lne avenue and

exlenl o{ exposure. For adcirtronal medrcal

information, contact The Dow Chemical

Company emergency phone number: 517-

636-4400, anYtime,

lnhalation
lnhalalion of vapors or mists of TDI cart

severely irritale the mucous membranes ol

the nose, throat, bronchi. and lungs and

may cause respiratory sensilization. Over-

exposure may produce a variety ol symp-

toms, a number of whrch may not maniiest

themselves lor several hours These in-

clude headaches, irritation of the upper

and lower respiratory tract, tightness of the

chest (including difticulty in breathing),

deep coughing, and choking Some indi-

viduals may also experience attacks oI

sinusitis, bronchitis. bronchial asthma, or

other severe resprratcry distress.

Treatment:

Patients should be kept calm anciwarm,
but not hot. The severity of respira-

tory distress witl oetermine the need lor

oxygen.

Skin
Although'il is not likely to be absorbed in

acutely ioxiq a-'rlounts, repeated or pro-

tonged contacl with l-Dl may cause rrrita-

tron, redness. swelling, blrslerrng or burns.

Also, dtrecl contact may proouce sktn sen-

stllzalton (e.g , conlact dermatitrs) and al-

lergenrc resPonse.

Treatment:

ln case of skin contacl, immedlately irri-

gale skin with runntng water lor at leasl

15 minules. Remove all contamrnated

clothing Treat blisters and/or burns

as yCIu would thermal burns. Also' if skin

sensitrzation or dermalilrs develops,

lreai as You would any contact

dermatitis,

Eyes
The eflects ol exposure to liquid TDI may

vary {rom slight irritation (with possible tear-

rng and a burning sensation)to impairmenl

o{ vision.

Treatment:

While promPt and thorough washing

may miligate lhe etfects o{ the initial ex-

posure, provide further medical treat-

ment as apProPriate.

lngestion
Although TDI has a low level of acute oral

toxicity, undiluted TDI is corrosive and can

severely irritate or burn the mucous mem'

branes of the mouth, esoPhagus, and

stomach. Such injury may result in stricture

or stenosis.

Treatment:

An initial or "ftrst aid" response calls for

the aoministration of large amounts o{

water or milk. Do nof, however, encour-

age or induce vomiting. lf gastric lavage

is performed, suggesl endotracheal
and/or esophagoscopic control. No spe-

cific antidote is known- Treatment should

be based on the judgment of the physi'

cian and individual patient response'

0
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Shipment and Handling

VORANATE T-80 Toluetre Diisocyanates

are classilied as hazardous materrais

under tne D'epartment of Transportation's
"Hazarcious l,rlaterlals Hegulations " Thus

the unloadrng oi tartk trucks and tank cars

must be done ln strlct accordance wttl-t

those regulairons. Somc, but not ali' ol

those regulations are given below'

Details
.,1: 

'

I

t.

Capacity, Gallons

Capacity, ApProximate Weight,

Construction Material

Temperature Gauge . .

Pressure Gauge . :' .-
Nitrogen Pad during ShiPPing

:#,Top Unloading Connection Size, Type . . : .'

'Ouick Connecl
2Male pipe thread. Can be reduced to 2" with adapters'

TiankTrucks

6,000

42,000

Stainless
Steel
Yes

Yes

Yes
3/4", QC'

No

None

. Yes' 
3", MPT'?

25max
Yes '

3/+", MPT

General specifications unloading Procedures
for Tank Trucks and
Tank Cars
VOBANATE T-80 Toiuene Ditsoci'anales

are ctassilied by the Department o{ Trans-

portation as Class B Porsons, ano are'

iheretore, shipped in specialiy desrgned

tank trucks and tank cars. Tabie 4 and Fi-

gures 4 and 5 contarn general speciftca-

t]rn= tor vehicles used bY The Dow

Chemical Company tor the bulk shtpment

ol VORANATE T-80 Toluene Di isocyanates

Table 4 - General specifications (Tank Trucks and Tank cars)

Tank Trucks
VORANATE T-80 Toluene Diisocyanates

are shipped in pressurtzed and insulaled

starnless steel tank trucks, equrppeci tor

bottom unloadrng only Dow recommenos

thar oniv DOT specilrcalron MC 304 or 307

lank trucks be used Onty properly lrarnec

and eeurpped personnelshould be permtt-

teci to unload tank trucks. Operators

shoulcj wear an approprlale resplralorli
prolective devrce and impervlous clothtng

{ootwear, and gloves.

Tank Cars

10,800
17,300 '.

104,000
172,000

Baked $
Phenolic Lined

Thermowell

No

Yes

2", Flange

Yes

2", Flange

No

(



Head and follow carefully each of the

safety recommendations and precau-

tions listed below:

1. Before attemptlng to use the followtng

procedure, operators shoulo be

thoroughly familiar with the potential

hazards associated with the handling

and storage of TDl.

2. Posrtion the trailer as level as possi-

ble and biock the wheels.

Figure 4 -TankTrucks

A
B
C
D

E

Caref ully check the storage tank into

whrch the contents sf the truck are

to be unioaded to be certain that it

contains the intended VORANATE

T"B0 Toluene Diisocyanate Product
and not some other chemical or com-
pound, Also, check the gauge on the

storage tank to be sure that there is

sufficient room to receive the entire
contents of the tank truck.

Check all "product identificallon" or
''bulk" tags (usually attached to prod-
uct outlets, valves or seais)to be cer-
tarn that the product betng unioaded
is, in fact, the intendeo VORANATE
T-80 Totuene Diisocyanate.

Check the temperature of the con-
tents. The temperature must be

above 60"F (16'C) when the trailer is

unioaded.

+.
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TOP VIEW

- 
3/4il Steam Inlet

.- 35# SafetyValve and Pressure Gauge

- Manhole

- 
s/4il DHYAIR/NITROGEN CONNECTION

- 3' Unloading Connection

F

G

H

t-

Tz" SampleValve
Steam Outlet
AirDryer
2"Loading Line
2"Vent Line
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6 If heating is required attach a 25 ps:

sleam supply to the heatrng coil inlet

connectton. For better conlrol o{ lne

heatrng Process, use a steam Pres-
sure of 15 Psi. Attach a steam IraP

designed lor lhe steam PressLrre
available, to lne heating coil otttlet

conneclron. lnternal coils are not ao-

vised because of severe ef{ects due

to possible waler contamrnatron oI

the product Allow the contents to

warm until lhe lemperature is al least

6B"F (20"C) When the temPeralure
reaches 68'F (20"C), turn oll the

stean'i and disconnecl the iines. To

prevent the heatrng coils from freez-

ing during cold wealner, be sure to

drain them or "blow them oul ''

CAUTION: Carelully watch lhe ther-

momeler durrng heatrng. Do not

allow lhe temperalure to rise above

104"F (40'C). See "Temperature Con-

trol," page B.

7. Attach the unloading line. The line

should be clean, drlt and pre{erably

made ol llexible metal or either
Teflon' fluorocarbon or Viton' fluoro-

elastomer hose which can salely with-

stand unioading pressures.

L Connect lhe dry purge gas (preler-

ably nitrogen) line to the tank truck.
This line should have a Pressure
gauge, a safety vaive set at 30 Psig,
and a pressure regulator set at

25 Psig.

9. Draw otf a sample of the contents for

analysis. A samPle o{ the contents
may be obtained by connecting
stainless steel tubing to the sampie
connection. Flush the samPle con-
nection bi, drawing off at least one
gallon oi product tnto a clean, drY

container. The sample to be analyzed
may now be drawn off into another
clean, dry container of whatever size

is necessary for testing. WAHNING:
Do nof breathe vapors. Wear Proper
protective eguipment, including an

approved respiratory Protective
device.

'Trademarks and products of E.l. du Pont de
Nemours Co., lnc.

10a lf tne contenls are Io be unloaded by
purge gas pressure alane, the stor-

age.tank should be frtted with a vent

scruDirer. Thrs will prevent vapors
lrom bdrng vented tnto the atmos-
phere ouring unloacirng. (CAUTION

Do nol exceed 25 Psig Purge gas
pressure to unload lhe tank truck.)

When the lank lruck ts emPtY, the

pressure gauge wili show a droP tn
pressure. Close the vaive at the stor-

age tank connectron frct Then close
the lruck unloading valve.

tl the conlents are to be unloaded by
pump, eilher a vapor line connecltng
the slorage tank vent lo lhe tank lruck
should be rnstalled (closed ioop) or

a low-pressure, rePlentshaule gas
pad nrust be Placed on the tank

truck. ll a gas pad is used, install a
vent scrubber on the storage lank
vent. These precaulions wili not only
prevenl isocyanate vapors from

being vented to lhe atmosphere, bul
will prevent a vacuum lrom berng

pulled on the tank truck during un-

loading, (CAUTION: Do nol use a
closed loop system unless the dead

arr space in tne slorage tank is free

ot moislure; i.e., -40'F (- 40"C)dew
polnt. Also, conneclion hoses should

be purged with dry air or nitrogen

before hookup.) When the trailer is

empty, allow the unioading hose to
vent down to the storage tank- Be

sure to close the valve at the storage
tank connection first. Then close the
tank truck unloading valve.

10b

1 1. Shut off the purge gas to the tank

truck. Close the tank truck purge gas
valve and disconnect the Purge gas

line, lf a closed looP sYstem was

used in conjunclion with PUmP un-

loacling, close the tank truck connec-
tion valve and the tank vent valve.

Then disconnect the hose connect-
ing the two. All connection hoses

should now be cleaned, dried, and
capped lor storage.

CAUTION: Unloading must be ctoselY

manitored, particularly if there is no au'
tomatic ''cut otf" in the unloading line. For

example, if gas {low is allowed to continue
after unioading, tne gas flcwing into the
slorage tank could rapidlv increase inter-

nal pressure. This could cause serious

structural damage to the storage vessel'

The tank trucf.. shculd nol be cleanecl by
the cuslomer nor should the manway be

opened ior inspeclron. The cleanrng and
rnspeclron o{ tne tank truck should be
handled o-; the shrpper under carefully

controllec condrlrons, desrgned to sa{e-

guard personnel ancj equipment WAHN-
ING: Under no crrcumstances should per'

sonnel enler an;r "srrtv" tank truck

Tank Cars
VOBANATE T-80 Toluene Diisocyanates
are shipped in insulated, baked-phenolic-
lrned tank cars, equipped with external
heating coils and a salety relief valve set
lor 75 psi Tank cars {rom The Dow

Chemrcal Company can be unloaded only
lrom the top. Also, only properly trained
and equipped personnel are permitted to

unload tank cars. Operators should wear

an approved respiratory protective device,
eye protection, and protective clothing,
loolwear, and gloves.

Head and follow caretully eich of the
safety recommendations and Precau'
tions listed below:

1. Betore attempting to use the {ollowing
procedure, operators should be thor-
oughly famrlrar with the hazards as-

sociated with the handling and slorage
of VORANATE 'L80 Toluene Ditsocya-
nates. Also, see page 25 ior a diagram-
matic drawing of a typical tank car.
(Note: All letter references refer to this
drawing.)

2. Veriiy that the proper car is being un-
loaded. Caretully check the car
number, product icjentification, and
commodity stenciling against the bill
of lading or other appropriate docu-
ment. Also, sample the contents to be
sure that the material is indeeo a

VORANATE T-80 Toluene DiisocYa-
nate. Prociuct identification and in-

formatlon tags are attached to the
metal seal.

3. Position the car on the selected siding;
then set the brakes and block the
wheels.

$
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4. Position caution signs on the track or

car in such a way as to give adequate

warning to persons approacning the

car from the open end(s)of the siding'

CAUTION: The signs should nol be re-

moved untilthe car has been unloaded

and disconnected from the discharge

connection. Code of Federal Fegula-

tions, Title 49, "Hazardous Materials

Flegulations of the DePartment of

Transportation," Section 174.67, "Tank

Car Unloading," states, in part, that:

Figure5-TankCar

The signs must be of metal or other

comparable material, at least 12 in-

ches high by 15 inches wide in size,

and bear the words, "STOP - Tank

Car Connected," ar "STAP - Men at

Work," the word "STOP" being in let-

ters at teast 4 inches high and the

other words in tetters at least 2 inches

high. The letters must be white on a

btue background.

TOP VIEW

- 
1/4n SamPleValve

- 2"ToP UnloadingValve

- 2" Steam Coit Outlet

- 2n Steam Coil lnlet

- SafetY Platform

ln addition to these rnandatory regula-

tions, The Dow Chemical ComPanY

recommends ihat the swiich(es)on the

open end(s) oi the siding be provided

with locks, or that derails be placed

on the track at least 50 feet from the
end(s) of the car. This should effec-

tively prevent the entry of other cars

into the siding where the isocyanate is
being unloaded. CAUTION: ln the

event derails are used, be sure to at-

tach a signat flag to the track to indi-

cate that the derail is in position. Also,

attach a signallight to the {lag at night.

l,loie: on some 17,000-gallon DOWX series cars there iS a variation in lhe dome valving configura'

tion. The diagram betori shows lhe normal configuration.-!91ll9t' in some cars the positions of

A(the gaugiig device) and C (the 75# safety valve) are reverseo'

F
G
H

I

J

A
B

G
D
E

Gauging Device
sZ"Thermowell

75# SafetYValve
Z'Top UnloadingValve
?'Pressure Connection

SIDE VIEW



q Climb the ladder to the platlorm area

on top ol the car. Ali unloadtng aP-

paratus on Dow tank cars is located

in the manway bonnel in the center o{

the platlorm. Remove tne seal f rom the

latch pin and oPen the bonnet dome

When the cover is oPen, check lo see

that all valves are in the closed

position.

Check the temperature of the tank car

by removing the %-inch caP lrom the

thermowell (B) and inserling a lher-

momeler approximately 24 rnches lor

15-20 minutes. The temperature of the

conlents must be above 60'F (16"C)

when the car is unloaoed

Should heating be necessary, remove

the cover lrom the magnetic gauge (A)

and raise the gauge rod 1o where lhe

magnet in the end oi the rod engages
the magnet on the float. The rod is cali-

brated : in %-inch rncrements and

should read between 4 and 7 inches

Next, attach a steam hose to the steam

inlet connection located on the bottom

of the car. Attach a steam trap'

designed lor the steam pressure avail-

able, to the heating coil outlet connec-
tion, For grealer conlrol of the heating

process - that is, to avoid hot spots

and product deterioration - use a
steam pressure o{ 25 lbs or less. Also

carefully monitor the outage to be sure

that expansion does not fill the car
"liquid tull" and cause it to "pressure

relieve" through the safety valve'

Finally, be sure to monitor the pressure

on the tank car during heating' Do nof

allow pressure to go beyond 30 psig.

Also, dry nitrogen is recommended for

padding.

9. Connect llanges holding vents or

vapor irnes (E) as toliows:

a Llse. the Proper wrenches to re-

movb the bolts Both the vent and

loacJ/unload valves are equtpoed

wrth 2-inch ASA Series 15 llanges
with lour bolts in a 43rir-rnch bolt

arcle Although lhese are combi-

nation llanges 1o whtch a screw-
type hookup may be made (e g ,

by removrng the 2-inch solrd Plug
instead of the {lange), rt is strottgly
recommended lhat a llanged con-

nectron be used. Use an oPen-end

vvrench ol ProPer stze lo hold the

nul on the botlom of lhe f lanqe and

a box-end or sockelwrench lo Iurn

the bolt on the toP sice o{ the

llange. PiPe or other adlustable
wrenches are nol recommended.

The bolts away trom the oPerator

shoutd be removed {irst.

b. Carelully connect the purge line

to the valve by reinstatling the gas-

ket and bolts.

c. Trghten opposile bolts with equal

Pressure until all bolts are un-

ilormly tight.

d. EquiP the Purge line connection

with a Pressure gauge regulated

to a maximum Pressure o{40 Psig'

10. lf desired. a sample of the contents

may be drawn otf through the samPle

valve (F), which is a %-inch needle

valve equiPPed with standard PiPe

threads. (Note: lf a sample is desired

trom an unpressured car, use 3 to 4

lbs ol purge gas pressure.) The sarn'

ple valve is attached to a sample line,

which is equipped with an excess flow

valve. Should the excess liow valve

close, turn off the sample valve' Wait

approximatelY one minute, then

reopen the sample valve. lf tne excess

{low valve does not reopen' it rnay be

necessary to rap with a ball-peen ham-

mer against the manway cover Plate
near the sarnPle valve to cause the

ball in the excess flow vaive to drop
into the open position. A gooci preven-

tive practice against excess flow valve

closure is to draw the sample verY

slowly. WARNING: Do not breathe
vapors. Wear proper protectrve equtp-
men1. includrng an approved respira-

tor)/ proteclive devrce

Attach the unloaoinq lrne(s) (wltich

should be clean. ciry'. and prelerably

made o{ llexibie mela! or eilher Tellon

ltuorocarbon or Vrlon {luoroelaslomer
hose which can sa{eiy wrlhstand un-

loadrng pressures) 1o the unioadtng
valve(s) (D and G) Follow the proce-

ciure outlinecJ uncier Step I Aller
proper attachmenl o{ the unloadtng
lrne(s) slowly open the unloading
valve(s) until drscharge hne(s) rs

lrquid lull.

Pressure on lhe car may now be in-

creased to drscharge the product' Be

sure, however, lhat the amount o{ pres-

sure is appropriate to the unloading
method used (i.e., by purge gas pres-

sure or pump), l{ tne contents are to
be unloaded by Purge gas Pressure
alone, the storage tank should be litted
with a vent scrubber. Also, slorage
tank pressure shoulC be carefully con-
trolled and monitored during the un-

loadrng operation.

13. V/hen the tank car is empty, the unload-
ing lines should be blown clear oI

lrquid and blocked in before being dis-
connected, See SteP 14d. There are a

number of ways to determine when the

tank car is emptl'. For example, a rapid
orop in pressure on the car would incji-

cate that the liquid is gone and that
the gas is blowing out through the un-
loading line. The amount of product

received into the storage tank should
also indicate whether or not the tank
car is empty. CAUTICN: Do nol use
Ine Magnetic Gauging Device to deter-

mine if the car is empty. This device
only extends 60 inches into the car;

the car itself is 102 inches in diameter.
Also, do nof breathe vaPors. Wear
proper protective equipment, includ-
ing an approved respiratory protective

device, when disconnecting the lines.

II

D,

7.
12

$

8. Allow the contents to warm until the

temperature is at 6B"F (20"C)' When

the temperature reaches 68"F (20"C),

turn off the steam, disconnect the lines,

and allow the heater coils to drain.

CAUTION: CarefuilY watch the ther-

mometer during heating. Do nof allow
the temperature to rise above 104"F

(40"c),

t
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16 Hemove warntnQ. open oeraris, unloctt
switches, etc Release hand brakes
and remove chocks from wheels. 11 an
unloaciing rack was used lor entrance
to trre dome platlorm be sure lhat;ll
parts of the rack are removeo and re-

localed lar enough away lrom lhe car

to conlorm to AAR specif ied clearance
for entry ol the rail crev" lor swrlching
oPerations.

17 Complete all final paperwork (e g ,

"Empty Relurn lnstruclions"). Atter all
lorms have been compleled and the
proper carrier endorsements obtatned,
send the valrous copies to the loca-
tions destgnatecj tn lhe instrucltons.

Unloadtng must be close4, monrtored,
particularly il there rs no aulomatrc "cul

off" in the unloaorno hne. For example,
if gas llow is allowed lo conlinue alter
unloading, the gas llowing into the stor-

age tank could rapidly increase inter-

nal pressure. This could cause serious
structural damage to the slorage
vessel.

Drumsl ..,

VORANATE T-80 Toluene Diisocyanates
are shipped in DOT specification phenolic-
lined steel drums or high-density polyethyl-

ene drums that are aulhorized for TDl.
Drums are eguipped with two bungs on
the top.

'Currenlly. in lhe U.S A., VOFANATE T-80
Toluene Diisocyanales are available only in

bulk quanlities (t.e., in tank truck or tank car
shipments).

Read and lollow carefully each of the
safety recommendations and precau-
tions listed below:

1. Ciosely'.examine eacl-r shrpment for
cianraged drums Drums should be

irandled and unioaded carelutty to pre-

vent damage ti damaged drums are
lound. they should be ciosely in-

spected for leaxs. Leakrng drums
snould be removed to a well-venlilaled
area and the contents translerred to

olher suitable contarners. The empty
drums should be decontaminaled (see
page 13) and then holed or crushed
so they cannol be reused.

2. Drums may be unloaded u,ilh conven-
tional stainless sleel drum pumps. To

prevent collapse o{ the drum during
unloading, equip the drum vent with a
dry air or dry nilrogen breather. This
attachment will also prevenl moisture

contamination of the contents. When
not in use, pump ltnes should be Pro-
tecled from moisture by fitting a plug

or cap into the open end. Portable
pumps, lrnes, and {ittings, should be

care{ully rinsed, dried, and stored in a
dry location. See "Moislure Control,"
page 7. CAUTION: Operators en'
gaged in handirng, opening, unload-
ing, and closing drums should be
complelely familiar with the hazards
assocrated with isocyanates and
should be properly equipped with pro-
tective clothing and an approved res-

piralory protective device.

s
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Storage

t Drum Storage
Whenever possible, drums containing

VOBANATE T-80 Toluene Diisocyanates

should be stored indoors. Durrng cold

weather, the temperature in storage areas

should be kept above 68"F (20'C)' lf drums

are received frozen, be sure the contents

are completely thawed and mixed before

using. Thawing may be accomplished by

allowing the drums to sit in a warm storage

area or by using a drum heater' CAUTION:

Do nof heat the contents above 104'F
(40"C) or the drurn wall above 175"F

(79.5'C). Overheating may cause expan-

sion of the contents, homopoiymerizatton,
and the subsequent formatron of carbon
dioxide, which can seriously weaken or

completely rupture a drum. See "Tempera-

ture Control," Page B. During warm
weather, drums may be stored outdoors'
However, drums should be stored in such
a manner as to prevent water from collect-
ing on the tops. This may be accomplished
by storing the drums under a cover or by

stacking them on their sides'

il Bulk Storage
A properly designed bulk storage sys-
tem for VORANATE T-80 Toluene Diisocya-
nates must:

. Permit'safe handling of the material,

. Provide botn moisture and tempera-

ture control,

. Prevent contamination of the prod-

uct, and

. Minimize the hazards of combustibility.

Before attempting to construct such a sys-
tem, thereiore, it is essentialthat destgners
familiarize themselves with the hazards,
safety recommendations, and precautions

associated with the handling and storage
of VOHANATE l-80 Toluene Diisocyanates.
A genuinely practical design must not oniy
include a physical layout of the facilities
and equipment, but must also include a
plan ior personnel safety in all areas of the

operation. ln short, the establishment of

safe work procedures must be an integral
part of any bulk storage sy$tem. ln addi-
tion, designers must consider atl applica-
ble insurance requirements, as wellas gov-

ernmental codes and regulations, and

should 
'consult 

with all appropriate state

and local dgencies during each stage ol

planning and construction.

The equipment described below is suit-

able for use in bulk storage systems for

VORANATE T-80 Toluene Diisocyanates'

Such items, however, are merely compo-

nents of typical systems and must not be

considered a finished design' Also, other

equipment similar to the items listed can

be tested for performance and may give

equally good results' See the lists of

"Equipment Manufacturers and Suppliers"

on pages 33'38.

Tanks

Tanks should be sized to meet plant and

customer needs. Minimat capacity equiva-

lent to 150% of normal monthly bulk receipt

is suggested. Each storage vessel shouid
be a welded, vertical or horizontal, cylindri-

cal, carbon steel tank (A283C steel) built

to API 650 Code and designed to hold the

specified product safely when filled to

capacity,

Both vertical and horizontal tanks should
be equipped with the following openrngs:

1 - 20-inch of manwaY,

1 - 2O-inch shell manwaY 12 inches

off floor,

1 - 3- or 4-inch roof nozzle for vent.

3 - 1%-inch roof nozzles for gauge'

1 - 2-inch shell nozzle near lloor lead-

ing to a dished sump for drain,

2 - 2- to 3-inch shell nozzle 12 inches

above floor for inlet and outlet.
lnlet and outlet are to be 90"

aPart, and

1 - f -inch 3,000-lb coupling in shell

36 inches aoove floor for ther-
mometer well.

Tank vents should be passed through an

activated carbon bed prior to drscharging
to the atmosPhere.

ln the design of tanks to be lined' minimai

radii recommended by the lining manufac-

turer must be observed. Full fillet interior

welds should be utilized, and'all splatter

must be ground srnooth. Welds must be

continuous and smooth and should have

no undercuts or porosity. The tank man-

ufacturer should be responsible for provid-

ing the proper radii and welds and for

removing all splatter. The iining contractor

should be responsibte- for other surface
preparation.

Tanks should be water-tested to design
pressure, and then dried, brush sand'
blasted inside, and cleaned. A silica gel

charge should be placed inside the tank
pnor to sealing it for shipment. Also, mois-
ture content should be 125 ppm maximum
prior to putting the tank into service. Ex-

terror scale should be removed and the
exterior primed with one coat ol red inor-

ganic zinc primer. Siiica gel charges in

tanks must be removed and the system
must be thoroughly cleaned dried, and
purged with a dry pad gas prior to use'

Linings
Linings are desirable to prevent the pickup
of rust or iron which can cause product

discoloration. lf a lining is to be used, sur-

face preparation and lining application are

of prime importance and should be con-

ducted in strict accordance with the lining

manulaciurer's recommendations. Also,

oniy experienced lining applicators, who

are licensed or approved by the lining man-

ufacturer, should he considered {or appli-
Cation work.

Surfaces should be prepared and coated
within I hours, during which proper tem-
perature and humidity control should be

maintained. ln no case, however, should a
lining application be attempted on a sur-

face once evidence o{ rust has been de-

tected. Also, if linings are apptied in the

shop, extra care must be exercised to pre-

vent lining damage during transportation

and erection of the tank. lf any darnage

does occur, it should be thoroughiy re-

paired prior to placing the tank in service'
High-temperature baked-phenolic lining is

satisfactory for storage of VOHANATE T-80

Toluene Diisocyanate, provided proper ap-

plication and curing methods are em-
ployed. Other satisfactory lining materials
include the tollowing: Heresite' P403-L66;

Bisonite'957; Plasite'3055, 3066 or 7122,

Colturiet Phenguard' 7436 and equivalent
materiais.

'Trademark of Heresrte-Saekaphen. lnc.

'?Trademark of Bisonite Company, lnc.
sTrademark of Wisconsin Protectrve Coating
Coro.

'Trademark of Sigma Coatings, lnc.
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lnsulation
Storage tanks located out-o{-doo:'s and
which may be exposed to extremes o1tem-

perature should be rnsulated wtth eitner a

1- or' 1L':-tnch thicl'i polyurelhane fosrn or

STYROFOAM* Brand Plastic Foanr or a
2-inch thick frbrous giass lnsulalron musl

be sealed to prevent the collectron oi mors-

ture, which could corrode the externa:lank
wall. ln additron, an etfectrve wealher cover

should be used to protect the tank from

rain, snow, tce, etc.

ll tanks are located indoors, where normal

room lemperalures are matnlained. tnsula-

tion may not be necessary. lntertor storage

tanks insulated with plastrc loam should

be covered with an eflective ilame barrrer

to minimize the hazard of combustibiltil'.
To prevent lining damage, insulaliort and

any necessary weldrng should be com-
pleted betore the lining is installed

Pumps
Steel or stainless steel standard centritugal

or posilrve displacemenl pumps equipped
with mechanical seals are prelerred. Seal-

less pumps (such as Crane Chempump')
and magnetic drive PUmPS (such as

Kontroa and Magnatexr) are also satis{ac-

tory. Do noi use silicone greases. Also,

mechanical seals should De purged with

dry gas to prevent moisture from contacl-
ing the seal face anC causing urea forma-
tion and seai failure.

Depending upon preferred flow rates, two
pumps for each system may be desirable.
Truck unloading pumps shouid have a
capacity of 100-150 gpm. Lower rates, how-

ever, may be preferred for process pumps.

lf so, trvo suitabty sized pumps should

be usei.

Relief Valves
Three types of valves are required:

. Pressure-vacuum (Pr/) vents lor tanks,

r Helief valves for positive displacernent
pumps, and

r Line relief valves.

*Trademark o: The Dow Chemical Comcany

'Trademark oi Crane Company

'!Trademark of The Kontro Cor^npany
sTrademark of Bullen Pump and Equipment
Company

Eacn slorage tank must be provloeo wtlt't

a pressure-vacuum (P-V) vent valve whtch,

to prevent accumulalron of vapors should

re lreve or ter,r.ni nate oul-of -doors

Also, provrded thal all parts and equipment
are rated lor a worklng pressure of 150

psig, each posrtrve displacemenl pump

should be equrpped wrth a rehef slsterrr
set at a maximum of 1?5 psig. 11 parts and

equrpment are not rated at 150 psig the

relre{ shoulci tie set al 75",L lo 95or. oi lire
syslem's lowesl working Pressure

Frnaliy, each ltne section whlch can be

closed oll by valves vrhile {ull of lrquid

shouid have a reltel valve whrch relieves

back toward the tank, witn the lrna! section

relrevrng rnto the tank rtself. Settrngs ior
these reliefs should be the same as those

lor pumps.

Pressure Gauges

Gauges should be provided at the pump,

be{ore and alter filters, and near the proc-

ess. They should be prolected by a sealed

diaphragm f ilied will-r nonhydrocarbon
lluid. Gauges are also advrsable on steam

and air lines and on equipment where

gases or liquids are handled, such as chili-
ers and heat exchangers.

Sample Valves
To facilitate product sampling,'1/z' lo 3/,'

inch sample valves, vrrhich terminale in a
stainless steel nipple, should be provided

in each syslem.

Piping
Both schedule 40 seamless carbon steel
pipe (A53) and wetded pipe ioints with

flanges and flanged valves work weii.

Threaded couplings and valves may also

be usecj, provioed that tape made of Tef lon

branci fluorooarbon fiber is used on ali

threaded fittings. Tape must be applied
carelully. Also, no pipe dopes may be
used.

Selection of line sizes will be determined

by prcCuct flow rate, system design, and
pump specifications. Normally a line 3 in-

ches in diameter is satisfactory; however,

for short, simple systems, 2 inches may be
more suitable, while for longer and more

compiex systems, 4 inches may oe re-

quired. ln any event, sizes should be estab-
lished in conjunction with the pump

suppliet keeping the diameter to the prac-

tical and economical minimum.

Pipelrne tnsulatron and heating or cooling
may be required i{ lines are either outdoors
or in an area where normal room tempera-
lures are not marntained.

Heating
VORANATE T-80 Toluene Diisocyanates
should be maintained at slightly above
room temperalure (i e., 70'-90"F [21"-
32'Cl) Care should be taken to prevent

the product trom overheating to above
104"F (40'C) For heating uninsulated in-

ooor storage tanks, an industrial heater
may prove adequate. However, lor outdoor
rnsuiated tanks, external plate coils using

steam to 25 psig are recommended. To

matntarn suitable product temperatures,
prpe[nes rnay 3lss require insulation, trac-
ing. or both.

Heat Exchangers
Heal exchangers shoutd have an area ol
2 to 3 square leet per gallon/minute.

Pad Gas
Dry nitrogen is preferred; however, dry, oil-
lree air suppiied by an air compressor and

drver may also be used. Erther gas should
have a maximum dew Point of - 40'F
(- 40"C). lt is very important that TDI tank
atmospheres be kept dry. lf wet air is at-

lowed to enter the tanl'i, solid ureas will be
formed. Over a periocj of time, a substantial
amount of solids can accumulate.

Pressure Control
Valves (PCV)

Use a low-pressure regulator to controlthe
pressure in the isocyanate storage tank.

Temperature
lndicators (TI)

The temperature of the product may be

accurately monitored with a dial-lype ther-

mometer inserted in a suitable thermowell.
To achieve greater heat transfer for a more

accurate reflection of the temperature o{

the contents, be sure the thermometer is

in direct contact with the thermowell.

Level lndicators (LI)

A level indicator should be useci to meas-

ure product level in the tank and to deter
mlne inventory.

$



Strainers
Steel-casecj, dual-line strainers having

1O0-mesh siainiess steel rernforced rvire

screen baskets are recommendec. Units

should also be equipped with block valves

which prjrmit one side to conttnue in oper-

ation whrie the other is being serviced. lt

is strongly recommended that all unload-

ing and process lines be equipped with

either strainers or filter; e.g', use strainers

on the unloao;ng lines close to the tank

and filters on the process Iines close to the

process,

Filters
Filters should be eouipped with elements
which are suitable to the product and the

desired tlow rate. Twenty-micron. cotton-

wound eterfients with voile-covered steel

mesh cores are recommended.

Meters
Use suitabiy sized meters. Meters should

contain no aluminum or aluminum alioys

nor any synthetics other than Teflon fluoro-

carbon and Viton fluoroelastomer. Turbine

meters equipped with totalizers have

proved satisfactorY.

Valves
Cast steel, malleabie iron. or 316 stainless

steel '150 psig valves are sultable for tank

nozztes. Steel, malleabie iron, or iron '125

psig valves may be used on lines. Also,

gate, ball, or plug valves may be used,
provided no internal lubrrcatron is required.
Valve packrng, if required, shoutd be non-
graphited asbestos, asbestos rmpreg-
nated with Teilon fluorocarbon fiber, or
braided Teflon fluorocarbon fiber. Also, ball
valves should have seats of Teflon.

Gaskets
Gaskets of nongraphited asbestos. asbes-
tos impregnated with Teflon fluorocarbon,
or braided Teflon fluorocarbon fiber may
be used. Spiral-wound Teflon filled gaskets

and Garlock Gylon' Blue have also proved

satisf actory.

'Trademark of Garlock lnc.

€
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Hoses
Hoses should be made ot either Tellon

fluorocarbon or Yiton lluoroelastomer

Hoses lor permaneni and conlrnuous serv-

ice should be made of flexible seamless

metal, steel, or stainiess steel.

Electrical
Explosion-proof wiring and eoutprnent

should be used ln ali areas where iiam-

mable vapors or dusts dre likli' lo be pres-

ent, Also, all electrical equipment should

be grounded.

Electrical work musl conlorm lo all appli-
cable codes and ordinances. When order-

ing electrically operatec equipment, be

sure to specify the type of electrical service
available.

Foundations
Depending upon load and soil conditions,

reinlorced concrete pads, concrete rings'

reinlorced concrete piers, or crushed

stone rings may be used. Vertical tank

bottoms should be coated and, ii out-ol-

doors, sealed to the loundalion with as-
phalt. Also, if ring loundations are used,

tne centers should be {illed wiih com-

pacted oiled sand.

Paint
All steel equipment used out-o{-doors
should be carefully cleaned and coated
with a suitable Primer.

Dual-Service EquiPment
Equipment to be used for two or more prod-

ucts must be so designed that it can

be cjrarned and blown ciry between prod-

ucts. Manifolds should not be used.
lnstead, switch-hose and quick-coupler

connections should be made between

dual service equipment and individual
product lines.

Drains
All equipment should be provided with

drarns and. should be desrgned lo drain

completely Prprng should slope toward

low' points equrpped with drains Tank

areas shoutcj Lre diked, however, tnere

should be no oPen dratns within the

diked area

Ventilation
lndoor storage syslems should be housed

in a separale room equipped with exhausl

{ans and inlakes. Tnis will minimize vapor

accumulation in the event of a leak or spill.

Miscellaneous
. Wast€ control, disposal, ancj air pollulion

control measures should be carelully

considered. Proper systems and opera-

tional controls should be instiluted and

carelully maintained.

o All equipment and {acilities, as well as

their installation, should conform to the

specif ications and requirements of

appropriate lederal, state, and local

codes and ordinances.

r All equipment and materials should be

compatible with the product to be han-

dled and should be installed in strict

compliance with the manufacturer's

recommendations.

r All systems should be bonded and
grounded. Bonoing and grounding ca-

bles should be avaiiable at all loaCing

and unloading stations.

r Allelectrical equipment, such as motors,

switches, etc., as well as their instal-

lation and use, must coniorm to codes
established by Underwriters Labora'

tories (UL).

o All tanks should be equipped with a strip-
ping connection so that the tank may be

completety emptied for cleaning, in-

spection, or repair.

r All liquid bulk storage systems should

be hydrostatically tested prior to lining,

insulation, or use.

r All systems, new or old, should be pro-

vided with adequate wasle control and

disposal facilities, as well as sources of
air, water, steam, and electric power for

both systems ooeration ancl cleaning.

CAUTION

r Toxicology: Virtually all chemicals pos-

sess some degree o{ toxicity. Beiore han-

diing a new chemical, lherelore, it is

essenlial that its toxicologrcal properties,

as well as any potential hazards as-

sociated with its handling and use be
thoroughly studred and understood.
Based upon this studY, aPProPriate
health and safety standards should then
be established and maintained. Be sure

to obtain a copy of the current Material

Safety Data Sheet (MSDS)lor lhe appro-
prrale VOFANATE T-80 Toluene Di isocya-

nate. Copies are available upon request

from any Dow sales office or from The
Dow Chemical ComPanY, Plastrcs

Group, 2040 Willard H. Dow Center,

Midland, Ml 48674.

r lsocyanate: Equipment containing cop-
per, zinc, or 1in, or their alloys, including

brass, bronze, or galvanized materials,

should nol be exposed to liquid isocya-

nate or its vapors Atso, do nol expose
either rubber or synthetics - except
Teflon lluorocarbon or Viton lluoroelas-
tomer - to isocyanale liquid or vapor.

. Silica gel charges: Silica gel charges in

tanks must be removed and the system

must be thoroughly cleaned, dried, and
purged with a dry pad gas priorto use'

t
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The lollowing list is representative of manu-

tacturers and suppliers of equipment who

may be used in the design and construc-

tion of systems for butk hand[ng and

storage of VOFANATE T-80 Toluene Diiso-

cyanates. Specific questions about the

specilications or suitability of any of the

products offered by these firms shouid be

addressed to the firm in question'. The Dow

Chemical Comnpany neither endorses the

products oflered nor guarantees their per-

lormance. Reference to a company or

product by name does not imply approval

or recommendation by Dow ol any product

to the exclusion of others that may be suit-

able for the intended PurPose'

'The names, addresses, ZtP codes, and tele'
phone numbers listed here are accurate as ol
the date of publication. For current information,
consult Thomas Register, Stanciard & Poor's,

or the Dun & Bradstreet Reference Book af
Manutacturers.

Couplings-Quick
Dover C.orp., OPW Div.
277-T Park Avenue
New York, NV 10172
212-826-7160

EvedTite CouPIing Co., lnc.
256 W 54 st.
New York, NY 10019
212-?65-1420

Drum Filling
Crandall Filling MachinerY' lnc.
P.0. Box 706-T
Buffalo, NY 14217
716-885-2228

Dryers
LectrodrYer Div.
(Aiax Magnethermic CorP.)
P.0. Box 2500
Richmond, KY 40475
606-624-2091

Pall Pneumatic Products CorP.
2200 Northern Blvd.
East Hills, NY 11548

516-484-5400

Permea
11444 Lackland Foad
St. Louis, MO 63146
314-694-0158

Sentry Tank Accessories, lnc.
3800 N. Carnation Street
Franklin Park, lL 60131

312-671-1500

Filters
Commercial Filters Div.
(A Sohio ComPanY)
State Rte., 32 w.
P.0. Box 1300
Lebanon, lN 46052
317-482-3900

Cuno, lnc.
(Commercial Shearing, lnc.)
402 Flesearch PkY.

Meriden, CT 06450
203-238-8716

Filterite Brunswick CorP.
Technetics Div.
2033 Greenspring Dr.

Timonium, MD 21093
301-252-0800

Millipore CorP.
80 Ashby Road
Bedford, MA 01730
617,275-9200

Honningen-Petter Co.
(Div. Dover Corporation)
P.0. Box 18BT
Portage, Ml 49081
616-323-1313

Gaskets
Crane Packing Co.
6410 Oakton St.
Morton Grove, lL 60053
312-967-2400

Flexitallic Gasket Co,
P.0. Box 848
151 Heller Pl.
Bellmawr, NJ 08031
609-931-2500

Garlock lnc.
Mechanical Packing Division
(Colt lndustries, lnc.)
1666 Division St.
Palmyre, NY 14522
315-597-4811

Manville
P-0. Box 5108
Denver, CO 80217
1-800-243-8060

Gauges, Pressure
Ametek, lnc,
U.S. Gauge Div.
P.0. Box 152, DePt. TR
Sellersville, PA 18960
215-257-6531

Dresser lnstrument Division
Dresser lndustries, lnc.
250 E. Main St.
Strattord, CT 06497
1-800-243-8160

tj
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o Grease Lubricants
(solvenf Fesistant)
Penreco
(A Pennzoil Division)
104 S. Main St.
Butler, PA 16001
412-283-5600

Heat Exchangers
ITT Standard
Heat Transfer Tech no log Y
175 Standard Pky.
Buffalo, NY 14227
716-897-2800

Nooter Corp.
P.0. Box 451
St. Louis, MO 63166
314-621-6000

Patterson-Kelly Co.
(Div. Harsco Corp.)
Thomas & Muth Sts.
East Stroudsburg, PA 18301

717-421-7500

Smithco Engineering, lnc.
P.0. Box 571330
Tulsa, OK74157
918-446-4406

Struthers Wells CorP.
1003-T Pennsylvania W.

P.0. Box I
Warren, P.A 16365
814-726-1000

Vilter Mfg. Corp.
2217-T S. First St.
Milwaukee, Wl 53207
414-744-0111

Heaters
Crane Company
(Cocrane Environental

Systems Div.)
P.0. Box 191

King of Prussia, PA 19406
215-26s-5050

Hose
(Metat)
Aeroquip, U.S. lndustrial GrouP
300 S. East Ave.
Jackson, Ml 49203
517-787-8121

Federal Hose Manufacturing CorP.
P.0. Drawer 480
Fainesville, OH 44077 

'l 
,'

216-352-8 927 or 1 -800-346'4673

Flexonics, lnc,
300-T E. Devon Ave.
Bartlett, lL 60103
312-837-1811

Penflex lnc.
271 Lancaster Ave.
Frazer, PA 19355
215-644-7400 or 1 -800-232-3539

Universal Metal Hose Co,
2135 S. Kedzie Ave.
Chicago, lL 60623
312-277-,0700

Hose
(synthetic)
Goodall Fubber Co.
P.0. Box 8237-T
Tienton, NJ 08650
609-587-4000 or 1 -800-524-2650

The Goodyear Tire & Hubber Co.
tndustrial Products Div'
P.0. Box 52-T
Akron, OH 44309
216-796-2204

R. M. Engineered Products
P.0. Box 5205
North Charleston, SC 29406
803-744-6261

Uniroyal, lnc.
Product lnformation Center
World Headquarters
Middleburg, CT 06749
203-573-3717

Hose Heels
Hannay, Clifford B. & Son, lnc.
700 E. Main St.
Westerlo, NY 12199
518-797-3791 or 1-800-982-0030

lnsulation
The Dow Chemical
Plastics Group
2040 Willard H. Dow
Midland, Ml 48674
s17-636-1000

Company

Center

il

Pittsburgh Corning CorP.
800 Presque lsle Dr.

Pittsburgh, PA 15239
412-327-6100

Joints
(See "SWIVEL JOINTS")

Level Indicators
Emerson Electric Co,
8000-T, W. Florissant Avenue
St. Louis, MO 63136
314-533-2000

Level lndicators
(Magnetic)
Midland Mtg. Corp.
7733-T Gross Point Fld.
Skokie, lL 60076
312-677-0333

VOHAIUATE T-80
Safe Handling and Storage



Level Switches
Magnetrol lnternational
5300 Belmont Rd.
Donrvners Grove, t[ Oosts
312-969-4000

National Sonics
(Div. of Xertex Corp.)
250jf Marcus Blvd.
Hauppauge, NY 11787

516-273-6600

Linings
Ameron, lnc.
(Ameron Protective Coatings Div.)
4700-T Bamona Blvd.
P.0. Box 3000
Monterey Park, CA 91754
213-268-4111

Bisonite Co., lnc.
2248+ Military Hd,
Tonawanda, NY 14150

716-693-6130

Heresite-Saekaphen, lnc.
822 S. 14th st.
Manitowoc, Wl 54220
414-684-6646 ':

Sigma Coatings, lnc.
P.0, Box 826, Dept. TR
Harvey, l-A 70059
504-347-4321

Wisconsin Protective Coating Corp.
614 Elizabeth St.
Green Bay, Wl 54305
414-437-6561

Meters
Brooks lnstrument Div.
(Emersbn,Electric Co.)
407 W. Vind St.
Hatfield, PA 19440
215-362"3500

The Foxboro Company
86 Neponset Ave.
Foxbor, MA 02035
617-543-8750

Halliburton Services
(Div. Halliburton Company)
Drawer 1431

Duncan, OK 73536
405-251-3760

Liquid Controls Corp.
Dept. TH-31
Wacker Park
N. Chicago, lL 60064
312-689-2400

Rocl<well lnternational Corp.
(Measurement & Flow Gontrol Div.)
411 N. Lexington Ave.
Pittsburgh, PA 15208
412-247-3004

Smith Meter Div.
(Geosource, lnc.)
Dept. T
P.0. Box 10428
Erie, PA 16514
814-899-06S1

Moisture Detectors 
'

Beckman lnstruments, lnc.
2500-T Harbor Blvd.
Fullerton, CA 92634
714-871-4848

E.l. du Ponr de Nemours & Co., lnc.
Analytical lnstruments Div.
3411 Silversicie Rd.
Concord Plaza
Quillen Building
Wilmington, DE 19810
302-772-5500

Teledyne Analytical lnstruments
16830 Chestnut Dr.
City of lndustry CA 91748

Pumps
(Canned)
Crane Company
(Chempump Div.)
175 Titus Ave.
Warrington, PA 18976
21s-343-6000

Pumps
(Centrifugal)
Allis-Chalmers Pump, lnc.
P.0. Box 512
Milwaukee, Wl 53201
414-475-2000

The Duriron Company, lnc,
N. Findlay & Thomas Sts.
Dayton, OH 45401
513-226-4000

Goulds Pumps, lnc.
240 Fall St.
Seneca Falls, NY 13148
315-568-2811

lngersoll-Hand
(Pump Group)
1200 West Belt Drive North
Houston, TX 77043
713-467-2221

Pumps
(Magnetic Drive)
Bullen Pump & Equipment, lnc.
P.0. Box 770845
Houston, TX77215
713-493-4840

The Kontro Co., lnc.
450 W. Fliver St.
Orange, MA 01360
617-544-2536

t
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Safety E[uiPment
American OPtical GorP-

(Salety Products Div-)

14 Mechanic St.
Southbridge, MA 01550

617-765-9711

Tanks
Butfalo Tank CorP.
P.0. Box 2755-T
Baltimore, MD 21225
1-800-368-2105

Bausch & Lomb lnc' Tan^
P.o. Box 450 TaPe
Flochester; NY 14692 E.l. du pont de Nemours & Co., !nc. ::

716.338-6000..^-.-1007MarketSt..'''

,t Hetuigeration Units

Carrier Corp.
P.0. Box 4808
Syracuse, NY 13221
315-432-E000

Dunham.Bush, lnc'
178 South St.
West Hartford, CT 06110
203-249-8671

Honningen-Petter
(Div. Dover CorP.)
P.0. Box 1887
Portage, Ml 49081
616-323-1313

Vilter Mlg. CorP.
2217+ S. First St.
Milwaukee, Wl 53207
414-744-0111

E. D. Bullard Co.
2682 BridgewaY
Sausalito, CA 94965
415-332-0410

Mine SafetY APPliances Co.
P.0. Box 426
Pittsburgh, PA 15230
1-800-672-2222

Strainers
Cuno, lnc.
(Commercial Shearing, lnc.)
402 Research PkY.

Meriden, CT 06450
203-237.5541 or 1'800'243'6894

Dover CorP., OPW Div.

LTTI Parlt Ave'
New York, NY 10172
212-826-7160

Swivel Joints
FMC CorPoration
Fluid Control OPeration
1803 Gears Fld.
Houston, TX 77067
713-591-4000

LTV EnergY Products Co.
P.0. Box 461388
Garland, TX
214-276-5151

Synthetics
E.l, du Pont de Nemours & Co., lnc'
1007-T Market St.
Wilmington, DE 19898

302-774-2421

\A/ilmington, DE 19898
30?-774-2421

Thermometers
(Nofe: Most manufacturers of thermom'
eters atsa suPPlY thermowells.)

Palmer lnstruments, lnc.
3131 Wasson Hd.
Cincinnati, OH 45209
513-871-7800

Princo lnstruments, lnc'
1020-T lndustrial HighwaY

SouthamPton, PA 18966
215-355-1500

Valves

(Valve Div.)
800 E. Third Ave.
King of Prussia, PA 19406

215-962-0366

JamesburY CorP. 
\

640 Lincsln St.
Worcester, MA 01605
1-800-243-8160

KTM lndustries lnc.
16610-T Barker SPrings Fld.
Houston, TX U084
713-492-8800

The Lunkenheimer Co.
Beekman St. at WaverlY Ave. :
Cincinnati, OH 45214
513-921-3400

Rockwell lnternational CorP.
401 N. Lexington Ave.
Pittsburgh, PA 15208
412-247-3000

VORANATEFSO

il li;;=ui* Disptacement)
Blackmer PumP

{Dlv. Dover CorP.) _ . -.
ieog Century Ave., S.W.

Grand FlaPids, Ml 49509
616-241-1611

Nichols/Zenith
{Div. of Parker Hannifin CorP.)
P.0. Box 71'T '-. -'
Waltham, MA 02254
617-894-0650

Hoper Pump Co.
P.0. Box 269
Commerce, GA 30529
404-335-5551

Viking PumP - Houdaille, lnc. .

George & WYth Sts.
Cedar Falls, lA 50613
319-266-1741

Waukesha Division
(Abex Corp.)
5510 Lincoln Ave.
Waukesha, Wl 53186
414-542-4741

Safe Handling and Storage



Valves
(Control)
Fisher Controls lnternationa!, lnc.

205-T S. Center St.

Marshalltown, lA 50158

515-754-3011

Masoneilan Div.
(McGraw'Edison Co.)
P.0. Box 4020
Woodlands, TX 77387
713-367-5741

Valves
(Relief / t/enfs)
Crosby Valve & Gage Co.

43 Kendrick St.
Wrentham, MA 02093
617-384-3121

Emerson Electric Co.
8000 W. Florissant Ave.

St. Louis, MO 63136
314-553-2000

Oceco Division
(Pettibone CorP.)
4700-T W. Divisibn St.

Chicago, lL 60651

312-772-9300

The Protectoseal Co.
227 Foster Ave.
Bensenville, lL 60106
312-595-0800

Sentry Tank Accessories, lnc.

3800 N. Carnation St.
Franklin, lL 60131

312-671 -1500

Vapor Detectors

GMD Systems lnc.
Old Route 519
Hendersonville, PA 15339
412-746-3600

MDA Scientific, lnc.
405 Barclay Blvd.
Lincolnshire, lL 60069
1-800"323-2000
( lllinois: 312-634-2800)

National Draeger, lnc.
P.0. Box 120
Pittsburgh, PA 15230
412-787'8383

e
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The following list ol manufacturers and
suppliersl of N I OSH-approved respi ralory
protective equipment was obtained from
the National lnstitute - for Occupational
Salety and Health, Morgantown, \A/V

26505. Questions about the specifications
or suitability of any of the products offered
by these firms should be addressed to the
firm in question. The Dow Chemical
Company neither endorses the products
offered nor guarantees their periormance.
Reference lo a company or product by
name does not imply approval or recCIm-

mendation by Dow of any producl to the

exctusion ol others that may be suitable
for the intended purpose.

rThe names, addresses, ZIP codes, and tele-
phone numbers listed here are accurate as ol
the date of publication. For currenl inlormatton,
consult Thomas Register Standard & Poor's,

or the Dun & Bradstreet Reference Book of
Manufactwers.

Ace Enterprises
820-T N.W. 144th St.
Miami, FL 33168
305-685-8784

American Optical Corp.
Salety Products Division
14 Mechanic St.
Southbridge, MA 01550
617-765-9711

Andersen Manulacturing Co., lnc.
P.O. Box 318
Furlong, PA 18925
215-794-8121

Binks Manufacturing Co.
9201 W Belmont Ave.
Franklin Park, lL 60131
312-671-3000

BioMarine lndustries, lnc.
45 Great Valley Center
Malvern, PA 19355
215-647-7200

Bowen Tools, lnc.
2400-T Crockett St.
P.O. Box 31BE
Houston, TX77253
713-869-6711

Browning Ferris lndustries, lnc.
14701jf St. Mary's Lane
P.O. Box 3151

Houston, TX77253
713-870-8100

E. D. Bullard Co.

Sausalito, CA 94965
415-332-0410

Cesco Safety Products
(Parmelee lndustries, lnc.)
1535 Walnut St,
P.O. Box 1237
Kansas City, MO 64141
816-842-8500

Clemco lndustries
1657 Rollins Fld.
Burlingame, CA 94010
415-570-6000

Clemtex, Inc,
248 McCarthy Dr.
Houston, TX 7a029
713-672-8251

Defense Apparel
247:f Addison Rd.
Windsor, CT 06095
203-522-1957

The DeVilbiss Company
P.O. Box 913-T
Toledo, OH 43692
1-800-628-1200, ext. 735

A. E. Draegerwerk
2400 Lubeck 1

Postfach 1339
Moislinger Allee 53/55
West Germany

Eastern Safety Equipment Co., Inc.
59-20-T 56th Ave.
Maspeth, NY 11378
718-894-7900

Empire Abrasive Equipment Corp.
2101 W. Cabot Blvd.
Langhorne, PA 19047
215-752-8800

Encon Manufacturing Co.
P.O. Box 3826fR
Houston, TX 77253
713-462-4723, Exl. 127

The Fibre Metal Products Co.
Brinton Lake Fld. & Rte. 1

Concordville, PA 19331 r

215-459-5300

Glendale Optical Co., lnc.
130 Crossways Parlt Dr.
Woodbury, NY 11797
516-921-5800

Globe Safety Equipment, lnc.
125 Sunrise Place
P.O. Box 7248
Dayton, OH 45407
513-224-7468

HSC Corp,
107 E. Alexander St.
Buchanan, Ml 49107
616-695-9663

Kelco Sales & Engineering Co.
Front St. & Paddison Ave.
Norwalk, CA 90650
213-868-9861

Key Houston, lnc,
13911 Atlantic Blvd.
Jacksonville, FL 32225
904-241-4191

Lear Siegleq lnc,
714 N. Brookhurst St.
Anaheim, CA 92803
714-774-1010

s
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References

Literature published by the following

organtzations:

American Conlerence of
Governmentat lndustrial Hygienists
6500 GlenwaY Avenue, Building D'7
Cincinnati, OH 45211

513-661-7881

lnternational lsocyanate lnstitute, lnc'
119 Cherry Hill Ftoad

Parsippany, NJ 07054
201-263-7517

Nationat lnstitute for Occupational
Safety and Health
944 Chestnut Ftidge Road
Morgantown, WV 26505
304-291-4126

Occupational SafetY and Health
Administration
Department of Labor
200 Constitution Avenue N.W.

Washington, DC 20210
202-s23-s3611

The Society of the Plastics lndustry, lnc'
350 Lexington Ave.
New York, NY 10017

212-573-9400



t Mine SafetY APPliances C9.
P.O. Box 426
Pittsburgh, PA 15230
1-800-672-2222

Mohawk lndustrial SuPPIY Co.
P.O. Box 945 ..

Manchestel CT 06040
203-643-5107

National Draeger, lnc'
P.O. Box 120 ' :

Pittsburgh, PA 15230 'i',, 
'

412-787-8383 ..

Norton Consumer Products
(A Div. of Siebe Horth, lnc.)
P.O. Box 7500
16624 Edwards Fload
Cerritos, CA 90701
213-926-0545 or 1 -800-421'9841

Pauli & Gritlin Co.
907 Cotting Lane
Vacaville, CA 96588
707-447-7044

Pulmosan Safety Equipment Corp.
30-48jf Linden Place
Flushing, NY 11354
718-939-3200

Flobertshaw Controls Co.
P.O. Box 26544
Flichmond, VA 23261
804-281-0700

Safe-Tex Manufacturing Co.
15 Brandon
Toronto, Ontario, Canada l

416-534-4223

Safety and Supply Co.
5510 East Marginal Way
South Seatlle, WA 98134
206-762-8500

Schmidt Manutacturing, lnc.
P.O. Box 37
11927 S. Highway 6
Houston, TX 77053
713-434-0581

Scott Aviation
{A Div. of A-TO lnc.)
2225 Erie St.
Lancaster, NY 14086
716-983-s100

Sellstrom Mfg. Co.
P.O. Box 355
Palatine, lL 60078
312-358-2000

Neptune Woixs Davis Fld. 'i

Chessington Surrey, England KT9

Standard SafetY EquiPment Co.
P.O. Box 188
Palatine, lL 60078
312-359-6000

1826 W. DiverseY PlffY.
Chicago, lL 60614 "'

3M Company
3M Center
St. Paul, MN 55144
612-733-1110

Titan Abrasive Systems, lnc.
P.O. Box 318-T
Furlong, PA 18925 '

215-794-5661

Unlted States Salety Service Co.
1535 Walnut St.
P.O. Box 1237
Kansas City, MO 64141

816-842-8500

Willson Safety Products
Div. ot WGM Satety CorP.
P.O. Box 622, DePt. T
Fleading, PA 19603
215-376-6161

l
VORANATE7E,EO

Safe Handling and Storage



Product StewardshiP

The Dow Chemical Company has a funda'
mental concern for atl who make, distri-
bute, and use its products, and for the

environment in which we live. This concern
is the basis for our Product Stewardship
philosophy, by which we assess the health

and environmental information on our prod-

ucts and then take appropriate steps to
protect employee and public health and

the environment. Our Product Stewardship
program rests with each and every indi-

vidual involvecj with Dow products - {rom

the initialconcept and research to the man-

ufacture, sale, distribution, use, and dis-
posal of each product.

Customer Notice

The Dow Chemical Company strongly en-

courages its customers to review both their

manufacturing processes and their appli-
cation of Dow products from the standpoint
of human health and environmental quality.

To help ensure that Dow products are not

used in ways for which they were not in-

tended or tested, Dow personnel are pre-

pared to assist customers in dealing with

both ecological and product satety consid-
erations, Your Dow representative can ar-

range the proPer contacts.



C]{EI,ITREG
FOH CHEMICAL EMEHGENCY
Spill, Leak, Fire, Exposure, or Accident

CALL CHEMTHEC
DAY OH NIGHT

{'800-424-9300
Toll-free in the continental U.S,

*Add long'distance access number il required

483-7616 in District of Columbia

For calls originating outside the

Continental U.S.: 202-483-7616

- Washington, DC, Collect
ALL CALLS AHE BECORDED

CMA

@ffi
E'IBTETE UTIE''V CME FIOEh|CY

EESEC''UIE EYTTEIT*!

DISTBIBUTION EMEHGENCIES
AND GHEMICAL EMEHGENCIES

INVOLVING
EXPOSURES, LEAKS OR SPILLS

Call: 517-636-4400 (Midland, MI)
409-238 -?112 (FreePofr, TX)



These condensed "Unloading Procedures"are
included here for the convenience of "in-the-

field" unloading personnel. For additional infor-

mation, see Part Two ol this bulletin.



VQHANATE T-80 Tol uene Diisocyanates

t Unloading Procedures
Tank Cars Unloading Procedures
voHANATE* T-80 Toluene DiisOcyanates are classified as

hazardous materials under the Department of Transporta-

tion's "Hazardous Material Begulations"' The unloading

of tank trucks, therefore, must be done in strrct accorci-

ance with those regulations. some, but not all, of those

regulations are described below.

VORANATE T-80 Toluene Diisocyanates are shrpoed in

insulated, baked-phenolic-lined tank cars, equipped with

exrernal heating coils and a safety valve set for 75 psi'

Tank cars from The Dow Chemicai Company may be un-

loaded only irom the top. The same general unioading

procedures used for tank trucks ma'l be useC for tank

cars. The following steps are exceptions to the tank truck
unloading procedure.

CAUTION: Only properly trained and eouipped personnel

are permitted to unload tank cars. Operators shouid wear

an approved respiratory protective device and protective

clothing, footwea( and gloves For a Cetailed discussion
of health hazards and safe handling oroceciures, see the

Dow builetrn, Saie Handling and Storage of VCFANATE

T-80 Toluene Diisocyanates (Form No 1C9-56i -288)

A
B
C
D
E
F
t:#i
J

Gauging Device
3/+"Thermowell

75# SatetyValve
2"Top Unloading Valve
2"VentValve
Ta" SampleValve
2"Top Unloadlng Valve
2" Steam CollOutlet
2" Steam Coil lnlet
Safety Platform

Tank Car

Form No. 109-5618-288 SMG
cc07GO20

t
l'

t

Note: On some 17,000-Eallon DOWX
series cars there is a variation in the
dome valving configuration. The dia-
gram shows the normal configuration.
However, in some cars the Positions
of A (the gauging devrce) and C (the

75# safety valve) are reversed.

o 1982, 1988. ihe Dow Chemicai Company
All rights reserved

t1OTlCE Dow ceireves the inlormation and recomrnendatrons nerern to De accurale and relraole as ol FcDruary 1988. Howev?' slr"lce eny assisiai:cg

furnrshed oy Dow with reference to lne orooer use and clisoosat Ot :s Drcducts rs orovioe('l d/ilncu[ charge eno since t]se CCnO't cns and i scosai lre

nof wrthrn ,ts conlrol. Dcw assurnes rc ocl:gatrsl 51 trsprlrtV icr sucn assrstance and ooes nci !uarantee fesuits ircni uge cr suc_n ?:?1j::t-:":li"j
ln{Cr.matlonherern;nowarranly.exo|essor.trnpi:e0.'Sg:Vennor]slreecomliomsnYoatenro*"JcoyDowL-rothersl'C!e:ni?r,co!ntorfi.}al|cnnele'r,i
concernrng laws and reqr;lattons ,s iased cn U S leOeiat laws and :euu;atrorrs erceLll ',.rrr.ere scec : c reie!'erc: s !"nade lc thcsJ rll ctr'er :r''irlsd c: cns

s,nce [JsE conctrons ano governrnentai ,egulatlons rnav ctr[e.'rcnn one rccat'on to anotFer ind'nay cFanqe 11'lI rrrtl* '1 rs ii-e Bu"'ers iescoflsrcrtrly

lC Oefefmtne !!nelter Dcws groouCis are aoprootraie'oi Br,i,r?r! JSe ;r:o:o assLrre Bui.'ers,vorxC;flce lnd-'lrsoOSai i-lrac::Ces 3'P in CCfilciiance "irinru ustErrrrlrr= vY'r=r rEr uurY r p:uuuuir 3'-; upts 
rr:.sC:cl:cn(S) havrrrg .rutl-lclrty cvel lle Buvgrs cograllons'

a|iiaWS.legulatons,ord;nanCeS.3noctr'er?o\jernrr.er.lalen3C:lneniSao3i|CaDj3nin?]lJ|.:.sg:C::onts}I]j'Jll|.'jL1Ui.]U:'ty,,".:...*":::_:-

THE DOW CHEMICAL COMPANY PLASTICS GHOUP MIDLAND, MI 48674

Printed in U.S.A. *Trademarx of The Dow Chernrcal Comoany



Head and follow carefulil' each of the salety recom'
mendations and precautions Iisteci below:

1 Ja'rl'. C3l'S i{ Lr; 11'r'1, j:li-iIi S.!l3i,i(j l'larir- ln{: b'a{e': S 

'''
el3 1i rf' '",'i-rggr: Ci t.;..r':- :) e:t:: 5it..tt;,[-) t-rt 'Jl'otts'1Er': l-)r

a '{iei'ai' ll:aiel etl i;..1s] $ir lee; lrrrr-rr triii ca: Ee s':rt
r11 i:'2^r. -.r c,n'tl 11.,.; i1. .1"lr: fai I.-t !rlI;Cal€ :l-l:.i 'll-l{

oerai. tS. tir DDSiiior'

'l V€ilt','ina: llli r)rcl]il i'c( f: r-)e:i]n [Jni-ad-c cartrlitilr'

chect, tn3 car ltrn.ll-,e' aSatnsi In(- niil c,i laoin[i oI oinEr

ap;lrcDfta1c r!^1i:-i'li:'' ,1,r33. SarllDia :he cclicllil t3

he sure iriai tnE rrrfflt-r,6, lt rrtoeec a \TCRAI{ATI T-ei

Toluenr lt,rsc:t'iriair

'J Check the lern[,eralLrre o'l the tar-rl" car $ir [Q[il]r'/llr$

the :ii-rnch cai: lrcm lrre lnei'rn3$'eil (9i aro lnse|llnc

a tnermomeler approxlmatei!' 2'l lncnes lor 15-20

minutes. The temperaiure oi lne contents musi De

:afir;,;r= 60'i (1e'Ci \^.'nel t!'le cer is un:cace c Sncull
heairng De ritcessa;'\ reiTlcvs tn* covei' from ine

magnetic gau3e (A) anc raise the gaugg I3c tc erllage
the magnel on the ftcai. lir'ionttor the ouia?e Io assure

tnai e)ipanslor oces nci fil; the car "iiquro full" anc

cause il to "gtessure relteve' tnrouf n ii']e saiel\'V3lVe '

The OresSure orr ihe ta'rk car snOuic be careiuii\/ n-lon-

i'torec curirlg lrtalrrre Dc rrcl Hiiov' prgssLlrF tc' -go

beycrc 33 csig' Alsc dr5r nilrc. en rs recomnlenoed

fcr pacoinE.

:,. Conneci ihe u.ricaor:rg line (whictr should lre clean

ory. ano preiei'acli,' mace ol flexible nreial or eiiirer

Tefrcn' itucrocarDcn oi' Vlton' ltuoroetastonrer hose

'r-racemarxg g113 proCucts of i.l. Ou Pont de hlemcurs Co . tnc

v,,h:3h can safely wrihstancj unloaOing pressures) io
iir€ Unrofrcrnc valve (G or Dl anr trre pad gas irne to

trr€ r,eril vatve or pressure connectron (E) Ali TDI tanl'l

cers are eouipped wrirr 2-tncr, removaDle prugs on 1ne

unoaorng valves and 1-rnch plugs on tne veni valves

,,.:sc. ruirile tne saiely valve orr tl-re car ts sel al 75 psig.

iiao ga: pressure srtould be regulateo so as nol 10

exceeo 40 osrg Stcrage tanl'l pressllre should De care-

iulii controireo arto nlonltoreo ciurrnQ lhe unlcacirng

OijerallOi-i

5 A.lie;' I[rc tarl,: car rs emplv. unloadrnQ lrnes should be

Lrr:rr..'i', ciear o1 lrouri and blocKeci in be{ore berng cits-

33r'I-rCClec (l',jile Approvec resplrator)' prolectlve

equipment should be worn rr"hen cjisconnecting lines')

Relurn all valves and connections to their original

condttron.

6. Be{ore releasrng, pad the tank car with 10-40 DSig of

nrrrogen Drsptav DOT approved "RESIDUE" placards

anC release tne car {or reiuril to Dow.

Untoaciing musl be closel-v monrtored. particularly ii there

rs no automalic "culoff ' rn the unloading lrne. For example,
if gas iiow rs allowed to contrnue atter unloaciing. the gas

ilov,,rno rnlo the slorage iank could rapidly increase inter-

na: Dressure Tnis couto cause serrous slruclural oamage

1o the storage rressel. t



I unloading Procedures
V0HANATE T-80 Tol uene Diisocyanates

VORAI{ATE"' T-80 Toluene Drr553i,6,.leles are Class;rirelr as
irazardous nlalenats unce i' tne DeDar.tmerrt of TransLrorta-
trOn s "Hazaroous lrlaierrai Fiee.liatrons.'' The unJoadrn.J
of tank trucks, tl,rerelore n-ius.i l:e oone rrr slrrcl accoro.
ance with those regt-rlatrons Scme, but nol ail, of lhose
regulatrons are oescriDec Detcllr,

VOBANATE T-80 Toluene Drrsc:vanales are shrppecl in
pressurized anc rnsutateC stainiess sleel tani.r lrucks
eoutppeO for ooliom urlloairn: oljv Dcv,, recclrinrenoi

Ihar ()rrl\ D.lT :pclrlrirltci, N4CSjj o: SJl, talr Irucr.s Da
usec. CALITIOI'l Crrir,propery trar.1ec a-rJ equtppec per_
!r(.r1r-rcl Hlt peril-ritled 1o unioac teni". I;..JCF,S crler.atcrs
sirrruicj wear an a[]provec respirato!.i, ptoleCt;vg oevtce
aro protective crothrng. roorwear. a:rc cicves For a o:-
tarred discussror-r o; neaith ha:arcs aro safe handirnc
procedures, see the Dow butretrn safe l-tafiting anc fioi-
^--^ ^l t//\-r t.tt.-- T r,4 -dlJil ui tJn4t\^tf i_br toiuent uilsJJYanales (Fc;.r; lic.
109-561-2BE)

Tank Truck Trailer
A
B

D
E
F
t,
H
I

J

- 
3/2" Steam lnlel

- 35# SatetyVatve and Pressure Gauge

- Manhole

- 
3/4n Dryair/Nitrogen Connection

- 3" Unloadrng Connection

- 
1/zil Sample Vatve

- Steam Outlet

- Air Dryei

- 2" Loading Line

- l"!gv'11Line

ic1982, 1988. Tne Dou. Cnemrcat ComDari
Aii nchts reserveo

NOTICi: Dow beiieves the tnlormalion ano recommenoatrcns herern to be accurate and refuaDle as ol February 1g36 Howeye:, srnce eni,ass:stance
lurnished by Dow vrith relerence Io ti'le proDer use and drspcsat of ifs produ:ts ts provioeC vsitncut cnarge. and srnce use conortrons ang o:sx}csat ere
noi wlthin its contro:. Dcw assrrmes nc cclCatio:.] oi iiaDrlity lo. such ass,siance ano ooes noi ouaraniee results l:.cm use c, such prod:.Icis c. oine,
iniormation hereln: no warranti-, exDress or rrnpllgt rs g,ven nor rs lreeoom 'lronr any palenl. owned b-i, Dovr o' others tc oe rnferrec lr,:Ior!r,a!.o;t ne:e:r.
conge!'nlng laws and regulattons is based on U.S leoeral iaws and rggulatrcns exceDi where soecr{ls relerence rs made to thtsg cr gtle. ru,:sd cl:cli
Since use conditions anci governmenfai reouratlons may drher irorn one locat:on tc anolner ano ma.,,chanee wilh trme ii is il€ Bul,e..s resD3as.r:,.:.
tO delermlne v/hether Dor., s OrCCuCts are aicrol,iaie ic,. Buve's use, anj l(. assure Euyers *or*"ECe i""=o,iO"=al piectrce: ere rr ccr.r.loi:ance vJ,.-
ali laws reoulalions. orcjrna:rEes. end oine'ccve:'nmeniai enaclmenis aDpr:caDie rn tne !urrsoctrcn(s) n"u,nj *t""ni'..ovgl in? Buvers oDeral:cr,i

THE DOW CHEI\4ICAL COMPANY . PLASTICS GROUP r MIDLAND, ttrll 4BEZ4

Form Nc. 10e-s61A-a|[Il{!
t \4J / EJdL,

Tank Trucks Unloading Procedures
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Printed in U.S.A. +Traoemark ol The Dow Cnemrcal Companl,



Flead and follow carelulty each of the safety recom-
mendations and precautions listed below:

1 Before aitemplrng lc use 1n6 fxl:owrrc DroceCure
operators snouic De llrcrcugrn,i' ia"nitia' vriih the
pclerlra; hazaIJS asscc;alei !"'rii' lire nanairrnC anc
slcralre ol TDi

2. Fosition ths t:'aire' as ievei as possrDie and biccl.:

the wheels.

3. Care'iuliy checi.l the storagg lfirli'' tnic v',hrcn lrre corr-

1gnt5r of lhe lrrrck are to be unloaced to be certatn

thal r1 coniarns ii'te rntended VOHAT{ATE T-80 Tcluene

Diisocyanate product and nol soxle ot[rer ctremtcal
or compound. Aiso check tt'le gau!ie on'trle slorage

tank 1o be sure thal there is sullrileni room io recerve

the entire contenls ol the lanL lru:i.

4. Check all "product rdentilrcalicr;" ol' "bulk' tags
(usually attached lo product or,ttlels. valves. or seals)

to be certatn thal the product .Derng unloaded is,

in fact, the intended VORANATE T-80 Toluene

Diisocvanate

5. Check the temperature of the contents. The temper
ature must be eDove 60'F (16'C) vrhen the lraiier is
unloaded.

6. lf heatrng rs recurreC, attach a 25 nsi sieam suppl-v

lo tne heating coil inlet ccnneclion. For better conlrol
of ihe heaiino Drccess. use a stean-r p:'essu:'e oi 15

psi. Attach a sieann trap. oesicned lor the slearn
pressure avaiiable. to ine heairni coil cuile1 connec-
tron. lnternai coils are noi advrsed because o{ severe

efiects due Io pcssioie watei' ccniarninatlon of the
product. Alicv', tne conients to vi'arm unlii the ternper-
ature is at ieast 68"F (20'C). Vrthen ine temperature
reaches 68"F (20"C), turn ofi tne sieam anc dtscon-
nect lhe lines. To prevent the heatrng coils from freez-
rng ciurrng colo vseather. be su:'e 1c orair them or
"blcw them out." CAUTION: Carefully watch the ther-
momeler iurino hsating. Do ncl alictr.' tne lempera-
ture tc rise above 104'F (40"C).

7. Attacn the unioadinc iine. The line should be clean,
cjryr anC preierabi5r macie of fiexibie metai or either
Tefton' flucrocarbon or Viton' fiuoroelastomer hose
whicn can saieiy withstand unloading pressures.

8. Connect the ory purge gas (prefei'ably nitrogen) line

to the tank truck This iine should have a pressure
gauge, a satety valve set at 30 psi;. ancj a pressure
regulator set at 25 psig.

9. Draw oft a sample of the contents ior anaiysis. A

sample of the contents ma,v be octained by connect-
ing stainiess steel tubrno to tne sampie ccnnecticn.
Fiush tne sarnpte connection b-v oratvtng cff at ieast

one gallon of prooucl inlo a clean. dry container.

'Trademari<s ano products of E.l. cju Pont oe Nemours Co.. lnc

The sample to be analyzed mav now be cj:'awr-' olf

intc anolher clean 6r'1'contatner of whalever s;ze is

necessary {or testing WARNING: Dc nol breathe

ve p,f, rs. \'iear piope I p'Ctecl ; \'e eq u i prne rl t"'i'teile u'i'' :

Ihere rs ent' pcss:0llrti' ol coiitall v"rll rs[)c.\'e''z'.a

irouid Or vapOrS

'10a lf fie COnEnlS ate to De UnDaceJ Dy, Il.//.0€ il?S
pressure atone' lne siola!€ iaril shoulo be fittt'c
with a venl scrubber. Tnrs v,'iii prevei'i \ialrcrs lro:rr

being vented into tne almcsDrere oririnQ unrcacr-r!
(CAUTICI''I: Do noi ex.ceec ?5 ps:g purge gas ples-
sure lo unload tlie lani. l!'ucr,. t \t'tien ine lani. 1tu3r.

is emptil the pressure gauge v"ii srror, a c:oi; );,

pressure. close the valve al lrre sic!'arJe lanir. conne:-
tron firsl Then ciose the lruct, u:Iciroir-rj varVe

10b l! lhe conlenls grr: Ic b: urt':,al€:: D, j-i.irrri E'.';.- r

a vapor iine connecltng Ine slorage ianl. vent tc ll-ri^

tanK truck should be installed (closeC lcrop) o, ij i'Jt'.'-

pressure. replenishable gas pad ntusl be 1:iaiec; cr-

the tank truck lf a gas pao is used install e veni

scrubber on the slorage tani'- r'eni These r)recau-
licns wilt not onty prevent isccvanai.' vapcirs irorr;

being venled to ihe atrnosphere. bu1 wili preveni a

r/acuum lrom being puliec on the iank truck cjurrnC

unloading. (CAUTION. Do nci use a ciosec looi-,

s1'stem unless the deacj air space in tne sioragt
lank is lree oi moisture, i.e. -.;0'F (- 40'C; oer,
pcrnl. Also, connection hoses shoulcj L'e purged l^.';tt-r

ory air or nilrogen beiore hocKuD.)When lhe ti'aiie:-

is empty', aliow ihe untoactng hcse to venl oo\\il^; '.3

tne slorage tank. Be sure Io close tne vati'e ai i-,=
stoi'age tank conneSlion irr-cl Tnen cicse 1ne lanl.
truck unlcading vaive.

11 Shut off the purge gas 10 the tank truck Ciose tne

tank truck purge gas valve anc oisconne a: tie DUig-.=

gas line. lf a closed loon svste,nn v/as usec ir c:r'-
iunction with pumo unloaoing. clcse trs larrr-. lri:r
connection valve and the tank Vent vaive. Tnen cis-
connect the hose connectinc tne In'o. aii ccnnect;i:
hoses should nov,, be cleaneci. crieo. anc caL-osr
ior storage.

CAUTION: Unloading must be cicseri,monircrec, panicu-
lariy if there is no automatic "cuiofj" lir tne unicaStng llr-,e .

For example. if gas ilow is allowed to continue atter unloac-
ing, the gas flowing intc the stoi'age tank coulci rapiciir
increase internai pressure. This couli cause se:'icus slruc-
tural damage to the storage vessel.

The tank truck shouio nol be cleaneC by the cuslomel',
nor shouio the manway be openecj for inspectron, Tne

cleaning and inspectron of the tank lruck shoulcj be han-

dled by the shipper under carefullt, controlied conditions
oesignec to saieguarc personnei ano eilLiiDment. WAFIN -

ING: Under nc curcumslances should personnei enier

any "ernpty" tank truci'r.

t
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DOW CHEMICAL U,S,A,
An Operating Unit of The Dow Chemical Cornpany

PLASTICS GROUP
URETHANES DEPARTMENT
2O4O WILLAFID H. DOW CENTEH
MIDLAND, MICHIGAN 48674

Major llrethanes Sales 1ffices of Daw Chemical U,S,A,

ATLANTA Suite 2005, 20 Perimeter Center East, Atlanta, GA 30346

(for: AL, AR, FL, GA, KY (western), MS, NC, TN, VA)

CHI'CAGO . . . . Suite 900, 1b Gould Center, 2840 Golf Fload, Rolling Meadows, lL 60008

404-394-4'141

312-228-27A0

404-277 -1133

E.-

+

ft
(fon lL, lN, MN, MO (eastern), ND, SD, Wl)

DALTON ..... ...:. 2864NorthDugGapFload,Dalton,GA30720 I
(fo,l all states - carpet business only)

DETBOTT . ... . Suiter iii, frivelers Toirier, 26555 Evergreen Road, Southfield, Ml 48076 o 313-358-1300 
-(ro,: KY (eastern), Ml, OH, PA (weslern), WV)

HOUSTON .'ilii. edi?Zsg, aoo West Belt South, Houston, TXTt2lo o 713-978-3700 

-(for: CO, lA, KS, LA, MO (western), NE, MN, OK, TX, WY)

LOS ANGELES 1IBTO iastteton St., P.O. Box 881, City of lndustry, CA 91747 r 818-810-8050

(for: AK, AZ, CA, Hl, lD, MT, NV OH, UT, WA) 
-

(for: CT, DE, MA, MD, ME, NH, NJ, NY PA (eastern)' Fll, VT)

For product and technical literature

Saginaw Road Bldg., The Dow Chemical Company, Midland, Ml 48640 r 1-800-258-CHEM 8a.m.'5p.m. E.s.T'

For information on products, applications, prices, ordering, billing, and delivery

Contact URETHANES CUSTOMEH SERVICE CENTEH
400 West gelt South, P.O. Box 4265, Houston, TX77210 : 1-800-258-23338a.m.'6p'm' E'S'T'
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4.03 Submit a copy or reasonable facsinile of any hazard infornation (other than an IISDS)

i[;i i" proiid"d to your customers/users regardlng the listed substance or any

formulatlon containtir! ih. Il"t"d substancel rndicate vhether this lnfornation has

been subnitted by circllng the apPropriate resPonse'

No

4.04 For each activlty that uses the listed substance, eircle all the.applicable number(s)

coire"ponaing to each physical state of the listed substance during the activity
ii;iA: itryli"af states-for irnporting and processing- activitles. are determined at
ifr" iir" you lrpo.t or begin to'procels the-Iisted substance. Physical states for

CBI manufacturing, storage, disposal'and transPort actlvities are determlned uslng the
final state of the Product.

t-l

Acti_vit{

Hanuf ac.ture

Import

Process

Store

Dispose

Transpor t

Phvsical State

L2.345
3

LY

l_l Hark (X) this box if you attach a continuation sheet'

26



4.05 particte Size -- If the listed substance exists in partlculate form durlng any of the
i;ii;;irg acttvitles, tndicate for each applicable physlcal state t}re slze and the
p"i".ntri" dlstrlbution of the listed substance by activity. Do not include
p"iii"i.i >tO microns in diameter. lleasure the physicat state.and partlcle slzes for
irpoitfng ind processing actlvltles at the tlne you import or begln to process the

CBI liited s[bstante. tteasire the physical state end particle slzes for manufacturlng
-'= 

"io..g", 
disposal and transport attivities using the final state of the product.

I-I
Physi caI
State Hanufac ture Impor t Process S tore Dispose TransP-ort

Dus t <1, micron

1 to <5 microns

5 to <10 microns

Povder (1 micron

1 to <5 microns

5 to <10 microns

Fiber (1 micron

1 to <5 microns

5 to <10 microns

Aerosol <1 micron

1 to <5 microns

5 to <10 microns

ffi

ffi

l-l tlark (X) this box if you attach a continuation sheet.
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SECTION 5 EWIRONHENTAL FATE

PART A RATE CONSTA}TTS AHD TRA}ISFORHATION PRODUCTS

5.01 Indicate the rate constants for the folloving transformation processes.

8. PhotolYsis:

Absorption spectrum coefficient (peak) .,.. t th (1/H cm) at

Reaction quantum Yield, d.rr...+rr.....r., L{l\ at

b.

Direet photolysis rate constant, knr 8t . e . L{ l\ I/hr Iat i tude

Oxidation constants at 25oC:

For to, (singlet oxygen), ko*

For R0, (peroxY radical), ko* t/H hr

C.

d.

' 'il mg/IFive-day biochemical oxygen demand, B0Ds ... W t t -

Bio'transf ormat ion rate cons tant :

For bacterial transformation in vater, kb.' 1/hr

e. Hydrolysis rate constants:

For neutrar process, kro ....... ' ',... r,.... !{ 11 -
f . chemical reduction rate (specify conditions ) {44

For base-promoted process, k, r.. r '.... o + ' l/H hr

For acid-promoted process, ko .. +... l. r. .. ' LrA LlH hr

t/hr

, /{\
0ther (sueh as spontaneous 

'degradation) .. . lrl

nm

l/H hrtl/\

g.

t-l Hark (X) this box if you attach a continuation sheet.
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PART B PARTITION COEFFICIENTS

5.02 d. Speci fy

Hedia

Groundvater

Atmosphere

Surface vater

Soi 1

Identify the listed
ltfe greater than 24

CAS No,

the half-ltfe of the listed substance in the folloving media.

Lr{1 .

substancets knovn transformation products that have a half-
hours.

HaIf-Iife (speeifY units)

//[
,r/1l,{ftv{ /-) -, ..

0"t A

b,

Name
Half-Iife

( sq,eci f y uni t-s ) Hedta

tr 14 1n

IN

tn

1n

{rA at 25"C5,03 Speci fy

He thod

the octanol-r+ater parti tion coef f icient r Ko* ' ' '

of calculation or determination .. r r

5.04 Specify the soil-water partition coefficient' Kd ..,.,.. t.{{1 at 25oC

5.05 Specify the organic carbon-vater partition trA at 25oCcoefficient r Ko.

5.06 speclfy the Henry,s Lav constant, n ,.,.. ...... Ll 11 atr-r!/role

I-1 Hark (X) this box if you attach a continuation sheet-
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5.07 Llst the bioconcentration
tt vas determined, and the

Bioconcentrat ion Factor

of the llsted substance, the
used ln derlvlng the BCF.

Species

specles for vhlch

Tes tr

fac t or
type

(PCF)
of tes t

tU"* the following codes

F = Flovthrough
S = Static

to designate the tYPe of test:

l-l Hark (X) this box if you attach a continuation sheet.
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6.04
CBI

I-I

For each market listed belov, =tut* the quantity sold and the total sales value of
the listed substance sold or transferred in bulk during the reporting year.

lt/# # ti
/'Wi{/Fdt

ltt

Quantity SoId or Tota1 Sales
Tr.+nsf elred .(kg/yr) , Value (-$/vf )Harke t

Retail sales

Dis tribu t ion

Distribution

Intra-company

Repackagers

I{holesalers

Re tai Iers

t rans fer

6.05

C.BI

I-I

Hixture producers

Article producers

Other chemieal manufacturers
or processors

Exporteis

0ther (specify)

substitutes -- List all knovn comnercially feasible substitutes that you knou exlst
for the listed substance and state the colt of each substitute. A comrnerclally
feasible substltute ls one vhlch is econourlcally and technologlcally feasible to use
ln your current operatlon, and vhich results in a flnal product vith conparable
performance in its end uses.

Subs t i tute Cogt ($/ks)

t-l Hark (X) this box if you attach a continuation sheet.
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SECTION 7 HANUFACTURING AND PROCESSING INPORHATION

General Instructions:

For questions 7.O4-7.06, Provide
provided in questions 7.01' , 7.02,
information is extraeted,

a separate response
and 7.03. IdentifY

for each process block
the process tYPe from

flov diagram
vhich the

PART A HANUFACTI,IRING AI{D PROCESSING PROCESS TYPE DESCRIPTION

7 .01

CBI

In accordance vith the instructions, provide a process block flov diagram shoving the

major (greatest volume) process type involvlng the Iisted substance'

-f7..t r I

/or',ll* ft'-/u [4 /ilr,,{;I ] Process tYPe .. '.... r

5o* *{'f**{'o'/ c/,rA,
r

?,u (

[El Hark (X) this box if you attaeh a continuation sheet'
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7.03 In accordance vlth the instructions, provide a process block flov diagran shoving.all
pio"."" emisslon streans and enission-points thit contain the Iisted substance and

ifri"t, tf conblned, sould total at Iealt 90 percent of all facillty emlssions lf not
ii"rtia before emiislon lnto the environnent. If aI1 such enlsslons are released
fron one process type, provide a process block flov dlagran using the instructions
for question 7.0L.-- U iII such elaissions are released from nore than one Process
type, provide a process btock flov diagram shoving each process type as a separate
block.

CBI

t-l

5** ,*{'#-.t'*/ .{*;, Z{- Ir
flr

Process type . ... I {€Yt t, #
I trat eg.S

t-l Hark (X) this box if you attach a continuation sheet.
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I

7,04 Describe
process
than one
process

CBI

l:l Process type .lrr...r

the typical equiPment types for each unit
block flov diagram(s)' If- a process block
process type, Photocopy this question and

type. '

operation identified in Your
flov diagram is Provided for more
complete it seParatelY for each

11#3

dt*{-w*
s*r-7.

tf*/*,t
tn.s_
rT3
"j Jrryl

-

l,lr'r,
lfrr*r&r*
tfi"lfa-;-

IY - l-e-
4,o'#
/"* - ll-
/,f -.q.-l-*.

,tf.-7'>

Uni t
Operation

ID
Numbgr

7,/
f ,?.*

7,3

?,r/
7.{
7,b,
7,7 

,

7,{
T,7
-7. tG

Typical
Equipment

Type

Operat ing
Temperature
Range ( o-C)

/f -z t---

lf -T"z-'

ff-rz
ti.

itr -66

Operat ing
Pressure

Range

,(mm Hg)
VesseI

Composi t ion

{Vtil/s/*/
L/,*fLJ

tEI Hark (X) this box if you attach a eontinuation sheet.
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7.04 Describe
process
than one
process

CBI

the typical equipment types for each unit
block itov diagram(s). If a process block
process type, photocopy this question and

type'

operation identified in Your
ftov diagram is Provided for more
complete it separatelY for each

Uni t
Operation

ID
Number

7t/.
7, lx
7, 13

?,/q
.L -J

?t*
?, /7
?, t/J4
7,?c

0perat ing
Temperature
Range ( oC)

3x:W

Operat ing
Pressure

Range
(mm Hg)

Vessel
Cqmposi t ioq

q--

li*-/
_{ ... '

fi*Li,
#F*t.n ,'l 

_

rtJ*s*/
.ff\,

I-l Process type ". ..... A"/;nJ

Typical
Equipment

TYPE

l_l Hark (X) this box if you attach a continuation sheet.
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1
I

7.05 Descrlbe each process stream fdlnqtfied
process block flo* diagran ls provlded
qu""tion and complete it separately for

CBI

l-] Process tYPe r.+.""

Process Stream
Pgscri pt ion

in your process block flov diagram(s)' If ?
foruot* lh"n one process tyPe, PhotocoPy thls
each process type.

St ream
Flgv ( ks/Yr )

M'/*,/,o*-

Process
Stream

ID
Code

7tr
rtF

7G
7/:
hE/l-
i- .r'/r.
7p
7lr

Physical Siater

o/*
{?L
OL
C,L

AL
CL
# /-.
OL

'u"" the folloving codes to designate the physical state for each process stream:

GC = Gas (eondensibLe at ambient temperature and pressure)
GU = Gas iuncondensible at ambient temperature and pressure)
S0 = Solid
SY = Sludge or slurrY
AL = Aqueous liquid

'OL = Organic liquid
IL = Immiscible liquid (specify phasesT €.$.1 902 vater, 10U toluene)

IEI Hark (x) this box if you attach a continuation sheet.
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I \

7.05 Deserlbe
process
ques t ion

each process stream fdlnqified
block flov dlagram is Provided
and complete it seParatelY for

in your process block fLov diagram(s)' If ?
foruor" ih.n one process tyPe, photocoPy thls
each process tYPe.

qBI

r:l
Process
S t ream

ID
Code

7.L
7d

-*.-+r-I lrt

Physical, Statel
Stream

Flov (,lcs/yr )

f tW.()st)
CL
5c; tz tT 4 51',T

Process type .. ...,.. /! /' ',. 
'

Process Stream
Descri.pt ioq

'u="

GC

GU

SO

SY

AL
.0L
IL

the folloving codes to designate the physical state for each process stream:

= Gas (condensibLe at ambient temperature and pressure)

= Gas (uncondensible at ambient temperature and pressure)
= SoIid
= Sludge or slurry
= Aqueous liquid
= 0rganic liquid
= Immiseible liquid (specify phases' e.g. ' 90fl vater, tOU toluene)

I-l t{ark (x) this box lf you attach a contlnuation sheet'
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)

7,06 Characterize
If a process
this question

CBI instructions

l-l Process type

Cl .

Process
Stream

ID Code

7E

7u

each process stream identified
block flov diagram is Provided
and complete it seParatelY for

for further explanation and an

aaaa

in your process block flov diagram(s).
for more than one process type, Photocopy
each process type. (Refer to the

example. )

Concen-. 2.3tratlons
(Z crr-ppm)

0 ther
Expec ted
C-ompounds

Es t imated
Concentrations

(Z or pPm) _

'' 
^, ,l,f LrnFc{S

2+tr* fti

tt{

7,06 continued belov

lE Hark (l{) this box if you attach a continuation sheet.
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l

7.06 Characteri.4e
If a process
this question

CBI lnstructions

t_l

each process stream identified
block flov diagram is Provided
and complete it separatelY for

for further exPlanation and an

in your proeess block flov dlagram(s).
for more than one process type, Photocopy
each process type. (Refer to the

example. )

Procgss typg r r......

B'

Process
S t ream

ID Code Knovn Compo.yndsl

C.

Concen- , rtrations''-
(fl or PPm)

€'

Es t imated
Concen trat ions

(fl or PP-m)

b. d.

0ther
Expec ted
gompounds

72 W*"/i l/4 1"'

l{d .7tr /ffi**' l@fu

,' -r ./-
{-{ Ft

tryr: - {,"{A {v4

7.06 continued belov

tEI Hark (X) this box if you attach a continuation sheet.

478



'l

7.06

CBI

r_l

Characterize each process stream identified
If a process btock flov diagram is provided
this qu*stion and complete it separately for
instructions for further explanation and an

Procgss type r. r. ....

a.

in your process block flou diagram(s).
for more than one process type, photocopy
each process tYPe' (Refer to the

example. )

b. c.

Concen-
trations2'3

(ff. or ppm)

d.

0ther
Expec ted
Compoun9s

e.

Es t imated
Coneen trat ions

(Z or ppm)

Process
Stream

ID Code Knovn Compotrndsr

Eur,,'o f',' I l'{r/f,,*,*

71 6/o,,-EI"7r*..€ tff$P LJi,/tz/* o,/q

,fL

/0 /.,

7.06 eontinued belov

tEJ Hark (x) this box if you attach a continuation sheet.
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1\
I

7.06 Chafacterize each process stream identified
If a process block flov diagram is provided
this question and complete it separately for
instructions for further explanation and an

f_l Process type .r...r'.

in your process bl"ock flow diagram(s).
for more than one process type, photocopy
each process tYPe. (Refer to the

example. )CBI

a.

Process
Stream

ID Code

Concen- , !
trations'''

(ff or ppm)

d.

0ther
Expected
Compoun{-s

€'

Es t imated
Concentrations

(.7{ or ppm) 
-Knovn Compounds

7r /f4
//,f l/i

7ft

7.06 continued belov

1-l Mark (X) this box if you attach a continuation sheet.

47 t)



7 ,06 (continued )

rPor each additlve package lntroduced into a process strean' speclfy the colpounds
that are present in eaeh additive package, and the concentration of each colponent.
Asslgn an-addltlve package nunber to each additive package and list this nulber in
column b. (Refer to the lnstructions for further explanation and an exaaple.
Refer to the glossary for the deflnition of addltive package. )

Addi tive
P-ackage_l.Iurnber

1

Components of
Additive Package

Coneentrations
(H or ppm)

'U=" the folloving codes to designate hov the concentration vas determined:

A = Analytical result
E = Engineering judgement/calculation

'U"" the folloving codes to designate hov the concentration vas measureds

V = Vol"ume
tI = lleight

l-l Hark (X) this box if you attach a continuation sheet.
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I

PART -A RESIDUAL TREATHENT PROCESS DESCEIPTION

8.01 In accordance vith the instructions,
which describes the treatment process

CBI

t-l Process type ........r

F/*,r", lL F' /, o*,n'#n.*- E'**o
'iVla,, 

uL*r-l{*++ fr=* *t5r
9,, /

fl/{
7,1'1

7, 15-
r,{T
ll*uf fr's
j.,
rthn;p/,*<-'

/

rn

6,,1 tL,&

f,"
ffir-y{**-

"-r' /

61.*l

provide a
used for

residual treatment bloek flov diagram
residuals identified in question 7.01'

ft {ter 5''"' li&

Ltr
"fr'L, fi*f
#o

t-l Hark (X) this box if you attach a continuation sheet'
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PART B RESIDUAL GENERIITION A}ID CHARACTE,RIZATION

8.05 Characterize
diagram(s).
proeess tYPe,

CBI type. (Refer

t_l Process type

dr

each process stream identified in your residual treatment block flov
Ii a residual treatment block flov diagram is provided for more than one
-pfrotocopy this question and complete it sePara!"ly for each. process

io the instructions fgr further explanation and an example. )

.'e .+... -' 'r,,''i E{"' ' ''Fo *-^ '',d*=i't"
g.d.b. C.

Stream Type of
ID Hazardoys

Code Uaste'

Phys ical
State
of

Res idual2
Knovn

Compounds3

Estimated
Concentra- 0ther Concen-
tion$ (t-or ExPected trations
ppm){')'o compounds (Z or pPm)

trA .rt++ " rH

t[/

W

#- #,fi Frr

7,6 /Y, fr

-

OL

ru T OL f/r{-

T7T
CL
JU

u Ftt tf

8.05 continued belov

fE Hark (X) this box if you attach a continuation sheet.
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PART B BESIDUAL GENERATION AND CHABACTERIZATION

8.0s

CBI

I-

Charac terize
diagram(s ) .

process type'
type. (Refer

I Process type .. r... +. +

B. b.

each process stream identified in your residual treatment bloek flov
If a iesidual treatment block flov diagram is provided for more than one
-pfrrtocopy this question and complete it separa!e]y for each-proeess
io the instruction= for further explanation and an example' )

Physi caI
State
of

Res i dual2
Knovn

Comp.ounds 
3

g.

Es t ima ted
Concen-

t ra t ions
(Z or pPm)

NK

+d.C.

Stream Type of
ID Hazardous

Code I{as tel

fl# :{
Concentra- 0ther
tions {H-or ExPected
ppm)t ' 5'u compounds

FU
*rf'f/F '

7, ts" ,{ fT
, /V& M+

T

7iL /f+ 5o t/,4' r.y

8.05 continued below

Ill l{ark (X) this box if you attach a continuation sheet.
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8.05 (continued)

tU"" the folloving codes to designate the type of hazardous vaste:

I = Ignitable
C = Corrosive
R = Reactive
E = EP toxic
T = Toxic
H = Aeutely hazardous

'U"* the folloving codes to designate the physical state of the residual:

GC = Gas (condensible at ambient temperature and pressure)
GU = Gas (uneondensible at ambient temperature and pressure)
S0 = Solid
SY = Sludge or slurrY
AL = Aqueous liquid
0L = Organic liquid
IL = f mmi""ibl" liquid (specify phases r €. g. r 90't vater, 10U toluene)

8.05 continded belov

l-] llark (X) this box if you attach a continuation sheet.
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8.05 (continued)

!for each addltive package lntroduced lnto a process strean' speclfy the. compounds

that are present in each Eddltive package, qnd the concentratlon of each component.
i""igr ""-.aaiiive 

package number io eaih additire paekage. and llst thls number in
coiuin A. (Refer tir the lnstructions for further explanation and an exanple'
Refer to the glossary for the definition of additive package' )

Addi tive
Package .Number

nur" the folloving codes to designate how

A = Analytieal result
E = Engineering judgement/calculation

the concentration vas determined:

Concen trat ions
(Y" or ppm)

,3

Components of
Additive Packa

8.05 continued belov

I-l l{ark (l() this box if you attach a continuation sheet.
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8.05 '(continued)

tU"* the folloving codes to designate hov the concentration was measured:

V = Volume
H = lleight

6Specify the analytical test methods used and their detection limits in the table
bllov.- Assign a code to each test method used and list those codes in column e.

Code

Detection Limit
(t ue/})

2.

3

4

5

6

Me thod

t-l Hark (X) this box if you attach a continuation sheet.
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8.06 Characterlze each process stream ldentlfled in your residual treatnent block flov
di;;;;;a;i: rf a iesiaual treatment block flov'diagran is provided for more than one

;;;:;;;'iip", photocopy this question and conptete it separately for each process

i;;;;--(fti"; io the iirstructions for further explanation and an example.)

CBI

t-l Proeess tYPe .........

Gfr

St ream
ID

Code..................-
tr t-

1r rt/, :l

b.

[Ias te
Descri p.t ion

Code'

Hanagement
Hethod

Code2

1A

Res i dual
Quant i t ies
(.\s/Yr)

/rfrfr

Hanagement
of Res idual (7")

ffi
. (/'i irplo

Costs for
0ff-Si te
Hanagement

. (per kg)
f,,r

.b.f,

- 4rW)

Changes in
Hanagemen t
HethodsW,

:A*r-t /A*n

ru- Es, /c*?o, rt'r+ i( /f,*,

ry d,{ lc,c;ffi $$ fll4 lV***

7, l7 BIc, T/" W'/cr;'z Mft : 'V**'**

'U"" the eodes provided

'U"" the codes provided

in Exhibit 8-1

in Exhibit 8-2
to designate the

to designate the

vaste descriPtions
management methods

t-] Hark (X) this box if you attach a continuation sheet.
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8,22

CBI

t-l lttf
Describe the
(by capaeity)
your proceqs

combustion chamber
incinerators that

block or residual

u r!*l combus r ion
Chamber

design parameters for each of the three largest
are usei on-site to burn the residuals identified in

treatment block flov diagram(s).

Location of
Temperature

Honi tor

Residenee Time
In Combustion

Chamber (seconds)Temperature ( oC)

Incinerator Primary-_ Secondary Primary Secondary Primary Secondary

Indicate if Office of So1id l{aste survey has
by circling the appropriate response.

been submitted in Iieu of response

Ygs . . . . . . . t . . . . . t . . . . ' ' t I ' + t ' t r ' ' t ' ' I

.t, . . . . 2No

8.23 Complete
are used

CB.I treatment

I:1

the folloving table for the three largest
on-site to burn the residuals identified
block flov diagram(s).

(by capaci ty)
in your process

incinerators that
block or residual

Types of
Emissions Data

AvailableIncinerator
Air PoIIution

Control Devicel

Indicate if gffice of So1id Uaste survey has been submitted in lieu of response

by eircling the appropriate response'

No

tU"" the following codes to designate the air pollution control device:

s=
t

0=

Scrubber (include type of
Electrostatic precipi tator
Other (specify)

serubber in parenthesis)

t-l Hark (X) this box if you attach e continuation sheet.
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i

PART A EHPLOYHENT AT.ID POTENTIAL EI(POSUBE PROFILE

9.01

CBI

t-l

t{ark (X) the apProPrlate colunn to indicate vhether your conPany t?lnt:11" records on

irt"--riii""irg lita'"terenis ior hourly and salarled vorkers. Speelfy for each data
;i;r;;t-i;;1""i in 

"r,r"n iou b"g"n nitntatntng .records and the nunber of years the
il;;& io. it "t data elemini aiE oatntained. -(Refer to the instructlons for further
explanat lon and an examPle. )

Data are Haintained for:

I{orkers Yorkers

i
u..

firy{

/{/,4

i{
{r*
lyA

{+
.[

lft{.
t#
'{/#

Y

n4<t-

,K

x

K

X

t

t{,{

ff4
ff
l'tf

X

tf/t
,{4
,{ T
I

t{t

Year in l{hich
Data Collection

B?gan

Number of
Iears Reeords
Are HaintainedData Element

Date of hire

Age at hire

lIork history of individual
before emploYment at Your
facili ty

Sex

Race

Job titles

Start date for each job
title

End date for each job titLe

IIork area industrial hYgiene
moni.toring data

Personal
data

Employee

Employee

employee monitoring

medical history

smoking historY

Accident history

Retirement date

Termination date

Vital status of retirees

Cause of death data

lv /+
,V#

=_]

. ,Fr4 - f/,+

/r1

fffr
i/'-'' n?tJ

X I?T{ - --
/T vs' - 3

lqTs- -

l1
lv /{ r/4
,Vrt l/,{
ilr4
rll,4__ r*1

/l/r+ lv,4

17rz J
/?'7 5* *3

88

i/# N#

l:l Hark (X) this box if you attach a continuation sheet.



1

9.02 fn accordance vith the
in vhich you engage.

CBI

t-l
de

Ac.t ivi tY

Hanufacture of the
Iisted substance

0n-site use as
reae tant

0n-site use as
nonreactant

On-site preparation
of products

eomplete the folloving table for each activitynr

,in=tructiqns,

b.

Process . 
CategorY_

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

Enclosed

Controlled Release

0pen

c.

YearIy
Quan-t i ty (kg)

d. €.

Total Tota1
llorkers llorker-Hours

fi{- W

,' 6*i1,. I&tt

-

' -')A

llt /vl*
trt /1. _ ''(/v# r/{ '|

/v+ il,{

{tw,
i,7r4)

-

'i/4-
5)

A{,4

t:l Hark (X) this box if you attach a continuation sheet'
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)l

9.03 Provide a descriptlve job titIJ fpr each
encompasses vorkers uho may potentially
llsted substance.

CBI

t-l
LaEor Categort:

labor categorY
come ln contaet

facility that
be exposed to the

at your
vi th or

A

B

c

D

E

F

G

I

J

I-l ltark (X) this box if you attach a continuation sheet.
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f

9.0t In accordancc alth th€ lnstructlons, provlde your process block flov dtagrar(s) and

lndlcata assoclated vork areas.

CBI

t:l Process tyPe .r...r.

S*ofr;*+ F*o7'o/
/" ^.,,.il#,ur,-/)(*"ff

tEl Hark (x) thls box tf you attach a conrinuation sheer-



f \ t

9.05 Descrlbe the varlous vork area(!) .shovn ln question 9.04 that encompass vorkers rho
iai-poienttalfy come in contaci rith or be Cxposed to-the Iisted substance. Add any

ad-<ltitonal areis not shovn ln the process block flov dlagram ln questlon 7.01 or
i.OZ. photocopy this questlon and cornplete lt separately for each Process type.

CqI

l*1 Process type ....r.r

llork Area ID

1

2

3

4

tr

6

7

I

9

10

Descrintion of l{ork Areas and l+Iorker Activities
- -- - - - r - 

!

Et,t

(t#t,

H,,

l:] Hark (X) this box if you attach a continuation sheet.
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9.06 Complete the folloving table
each labor category at Your
come in contact vith or hF
and complete it seParatelY

Number of
llorkers
Exposed

I/

for each vork area --tdentif ied in question
faciltty that encompasses vorkers who may

9.05, and for
po ten t iaI Iy
this question

CPI
exposed to the listed substance. Photocopy
for each process type and vork area.

,ifl{.e.l-l Process type .r..+..
J

Hode
of Exposure

(e.9., direct
skin contact),

Average Number of
Length of DaYs Per
Exposurg Year
P,g-r Day" Exposed

Physi caI
State of
Lis ted

Subs tancel

I

SY = Sludge or slurry
AL = Aqueous liquid
0L = 0rganie liquid
IL = Immiscible liquid

(specify phasesr €.8- r

90f, vater, 10U toluene)

'U"" the folloving codes to designate average length of exposure per day:

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding I hours
Greater than I hours

Labor
category

A

+ /,,d*1,' :. - 13 A 5T)

tU". the folloving codes to designate the physical state of the listed substance at
the point of exposure:

5i,;, #,,,&*-{ GL
i, '^ Fu F ',ffi

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes fumesr vaPorsr etc. )

S0 = Solid

A = 15 minutes or Jess D

B = Greater than 15 minutes, but not
exceeding t hour E

C = Greater than one hourr but not
exceeding Z hours F

lEl ilark (X) this box if you attach a continuation sheet.
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g.06 Complete the folloving table for each vork area ldentifigd in question

"acir 
labor category ai your facility that encompasses vorkers vho may

come in contact vith or be exposed to the listed substance' Photocopy

Labor
9ategory

fr
k

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes fumes, vaporsr etc. )

s0 = Solid

A = 15 minutes or less D

B = Greater than 15 ninutes, but not
exceeding t hour E

C = Greater than one hour, but not
exceeding 2 hours F

9.05, and for
potent ially
this question

CBI and complete it separately for each process tyPe and work area.

t_l Process tYPe .......
IIOfk aI.ea . . . o r i . . r . . . . . . . . . . , . . . . r r . . . . . r r r , , . o . . . r . 7_

Hode
of Exposure

(e.9., direct
skin. contact )_

ifr.dfe-
'-1"&t,h

.D

'U=" the folloving codes to designate the physical state of the listed substanee at
the point of exposure:

Number of
llorkers
Expose.d-

{

Phys i caI
State of
Lis ted

Subs tancel

Average Number of
Length of Days per
Exposurg Year
Per Day' Exposed

t'0, /ro 1o {*i,

SY = Sludge or sfurry
AL = Aqueous liquid
0L = Organic liquid
IL = Immiscible liquid

(specify phasesr €-8. r

902 vater, 10U toluene)

'U*" the folloving codes to designate average length of exposure per day:

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding I hours
Greater than I hours

lEl Hark (X) this box if you attach a continuation sheet,
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g.06- Complete the folloving table for each vork area ldentified in question

"."ir labor category "i 
your facility that encompasses vorkers vho may

CBI

9.05, and for
potent ially
this questioncome in contact viih or be exposed to the listed substance. PhotocoPy

and complete it separately for each process type and vork area.

t_l Process tyPe ... r...
---)

Labor
Ca_t-egory

Phys ical
State of
Lis ted

Subs tancel

lr, l,r {,{rJ* Fr{ ft L.-iT)

tU=. the folloving codes to designate the physical state of the listed substance at
the point of exposure:

SY = Sludge or slurry
AL = Aqueous liquid
0L = 0rganic liquid
IL = Immiscible liquid

(specify phasesl €.9.1
902 vater, 102 toluene)

'U". the folloving eodes to designate average length of exposure per day:

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding I hours
Greater than I hours

Hode
Number of of ExPosure
IJorkers (e. g. , direc t
Exposed skin contact)

Average Number of
Length of DaYs Per
Exposurg Year
Per Da.y' _Exposed

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes fumes, vaPorsr ete. )

S0 = Solid

A = 15 minutes or less D

B = Greater than 15 minutes, but not
exceeding I hour E

C = Greater than one hour, but not
exceeding 2 hours F

IEI Hark (X) this box if you attach a continuation sheet.
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9.05 Conplete.-the follovlng table for each Tork area ldentlfled ln questlon 9.05r and for
eaci, I.bor category "i 

yout facillty that encompasses vorkers_vho may potentlally-
;;;. i; contact-rlih or-be exposed io the llsted substance. Photocopy this questlon

CBI and complete lt separately for each process type and vork area'

l-l Process type .......

I

Hode
Number of of ExPosure
lJorkers (e. g. , di rect
Exposed skin contact )

It,lruC4h, Fir
/,, {,* l- {.ri,=,

Average Number of
Length of DaYs Per
Exposurg Year
Per Day" Expose-d

AJ'T)

Phys i cal
State of
Lis ted

Subs tancel
Labor

9ategoryI
tr

I

tU=" the folloving codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and Pressure;
includes fumesr vaPorsr etc.)

S0 = Solid

A = 15 minutes or less D

B = Greater than 15 minutes' but not
exceeding t hour E

C = Greater than one hour, but not
exceeding 2 hours F

SY = Sludge or slurrY
AL = Aqueous liquid
0L = 0rganic liquid
IL = Immiscible liquid

(specify phasesT €.g.1
907. vater' 10U toluene)

tU=" the folloving codes to designate average length of exposure per day:

Greater than 2 hours, but not
exceeding 4 hours
Greater than 4 hours, but not
exceeding I hours
Greater than I hours

Hark (X) this box if you attach a continuation sheet.
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9.06 Conplete the follorrlng table for each rork area ldentlfled ln questlon 9.05, and for
eaci, l.bor category .i your factllty that encompasses vorkers_vho rnay potentlally.
cone ln contact-vlih or-be exposed to the ltsted substance. PhotocoPy thls questlon

CBI and complete lt separately for each process type and vork area'

l-l Process type .. ..... ( +:. " f

Labor
Categ.g._Ty

Number of
llorkers
Exposed

/

Physical
State of
Lis ted

Subs tancel

Hode
of Exposure

(e.9., direct
skin contact)

-ri,/*{,frA^

Average Number of
Length of DaYs Per
Exposurg Year
Per D?y' Exposed

?*sY

tU=" the folloving codes to designate the physical state of the listed substance at
the point of exposure!

GC = Gas (condensible at ambient
temperature and pressure)

GU = Gas (uncondensible at ambient
temperature and pressure;
includes fumes, vaporsr etc. )

S0 = So1id

A = 15 minutes or less D

B = Greater than 15 minutes, but not
exceeding t hour E

C = Greater than one hour, but not
exceeding 2 hours F

SY = Sludge or slurry
AL = Aqueous liquid
0L = 0rganic liquid
IL = Immiscible liquid

(speeify phasesr E.E. r

908 vater, 10U toluene)

'Ur" the following codes to designate average length of exposure per day:

Greater than Z hours, but not
exceeding 4 hours
Greater than 4 hoursr but not
exceeding 8 hours
Greater than I hours

l-] Hark (X) this box if you attaeh a continuation sheet.
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]

9.07 For each
Ilelghted
Photocopy
area.

Iabor category represented ln
Average (TIIA) exposure levels
thls questlon and complete tt

questlon 9.05, indicate the 8-hour Tire
and the l5-minute peak exPosure levels.
separately for each process type and vork

CBI

I-l Process type ...... r

Labgr. Category

lrb

-

IIOfk afea . . . . . . . . , , . . . . . . r r . . r . . . . . . r . . r. . . . . . .

8-hour TI|S Exposure Level
(ppm, mg/m', other.:specifY)

(r{ h
Ufi

D

[,evel
other-s

t-l Hark (X) this box if you attach a continuation sheet.

94



1

PART B I{ORK PLACE HONITORING PROGRAH

9.08 If you monitor vorker exPosure

.clr.

t-1

Sa,mpIel.IeP t

Personal breathing
zone

General r.rork area
(air)

I{i pe samples

Adhesive patches

Blood samples

Urine samples

Respiratory samples

Allergy tests

Other (specifY)

Other (specify)

Other (specify)

to the listed substance, complete the folloving table.

[Iork
Area ,ID

i-{
J:.5:

M#
r/fr
ly.+

{i
/l/ tW
-NL
tr&

/v:fr

Testing Number of AnalYzed
Frequency Samples t{ho In-House
(pei year) (per t*=t ) s"ryr"* (Y/N)

$
- I it{ u il

Nunber of
Years Reeords
t{aintained

ry

'use

Artr
B=
Ct
DE

the folloving codes to designate vho takes the monitOring samplesr

Plant industrlal hYgienist
Insurance carrier
0SHA consultant
other (specify) gli

I-l Hark (X) this box if you attach a continuation sheet-
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*1

9.09 For egch sample type identified
CBI analytica] methodology used for

t-l Sample TYPq

[,r {/t

in question 9.08, describe the type of sampling and
each type of sample.

Sampling and Anal-ytical Hetlodology

9. 10

98I

I-I

If you conduct personal and/or ambient air
specify the folloving information for each

monitoring for the Iisted substance'
equipment type used.

Equipment Typel lretection .Li.mit2 Hanufacturer
Averaging
Time (hr-) Hodel Number

fflt

t u="

A=
B=
C=
D=
Use

E

El
l-

G=
H=
T
L

'us"
A=
B=

the folloving codes to designate personal air monitoring equipment tyPes!

Passive dosimeter
Detector tube
Charcoal filtration tube vith pump

Other (specify)
the folloving codes to designate ambient air monitoring equipment types:

Stationary monitors located vithin vork area
Stationary monitors located vithin facility
Stationary monitors located at plant boundary
Hobile monitoring equipment (specify)
Other (specify)
the foltoving codes to designate deteetion limit units:
ppm
Fibers/cubic centimeter (f/gc)
Hicrograms/cubic meter (u/m' )

t-l Hark (X) this box if you attaeh a continuation sheet-
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9. lr

CBI

t-l

If you eonduct routine medical
the listed substancer sPecifY

tests for monitoring the health effects of exPosure to
the type and frequeney of the tests.

Frequency
(veekly, monthly, yearlY, etc. )

-1 T

t:l Hark (II) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the
to the listed
process tYPe

CBI

l-l Process type

engineering controls that you use to
substance. Photocopy this question

and vork area.

.+aaaaa.aaaaata

I{Ork area r , . . . . . } . . r . . r . . r r + . . . , . . . . . . } . . r . . ' ' ' . . . . . ' ' r . . . r

Used
(Y{N)

Y
t/
n{+
v

. 
,,

/y,e

reduce or eliminate vorker exposure
and complete i t separately for eaeh

EnEineering Controls

Ventilation:

Local exhaust

General dilution

Other (specifY)

Vessel emission controls

Hechanical loading or
packaging equipment

0ther (specify)

Year
Ins ta1led

/'l?t-

Upgraded Year
(Y/N) Upgraded

lTff7

/t/ lvl

a

t-l Hark (X) this box if you attach a continuation sheet.
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9.13 Descrlbe all equipaent o. proceis ."odifications you have nade vithin the 3 years
prloi to the repoiting yeai that have resulted ln a reductlon of vorker exposure to
ih. Ust.d subsiance.- ior eaeh equipnent or process nodiflcatlon descrlbed' state
iii. p"i".nt.g" reduction ln exposure- that resulted. PhotocoPy thls questlon and

cooplete it separately for each process tyPe and vork area'
CBI

l l Process tYPe r... o i..

tlork area .. r ..

Equipment or Process Hoditi""tion 

-

Reduction in llorker
Exposure Per Year (7.J_

I-l Hark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SATETT EQUIPHENT

9.14 Describe the personal protective and
in each vork area in order to reduce
substance. Photocopy this question
and vork area.

CBI

t-l Process type .'...'..

IJork area '...... r.. +.. r r..

safety equipment that your vorkers uear or use
or eliminate their exposure to the listed

and complete it separately for each process type

Uear or
Use

(.Y/N)

V

v
t(
i/

_v

v

Equipment Types

Respi rators

Safety goggles/glasses

Face shields

CoveraIls

Bib aprons

Chemical-resistant gloves

Other (specifY)

lEl Hark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY qQUIPHENT

9.14 Describe the Personal
in each vork area in
substance. PhotocoPY
and work area.

CBI

r-l

safety equipment that your vorkers vear or use
or eliminate their exposure to the listed

and complete it separately for each process type

protective and
order to reduce
this question

Process type ...,.or' {ru #r!rn{
Z*lJork area ...rr

Equipment Types

Respi rators

Safe ty goggles/glasses

Face shields

Coveralls

Bib aprons

Chemie4l-resistant gloves

0ther (specify)

llear or
Use

( Y/N)

/f'-T
tf
4/:

M
il
rl,f

t-] Hark (l() this box if you attach a continuation sheet.
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-1

9.15 If vorkers use resplrators vhen voFking vlth the listed substance, speclfy for each- 
p.o"""" typer the vork areas vhers the resplrators are used, the type of
i""ptirt"i! used, the average usage, vheth-r or not the resplrators vere flt
i""'t"a, and the iype and frEquencj of the fit tests. Photocopy thls questlon and

complete lt separately for each process type.

CBI

t-l Process type ..r'.....
Frequency of
Fit Tests
(per year)

I{ork
Area

Respirator
Type

Fit
Averagg Tested
usage^ (Y/N)

Type of !
Fi t Test"

'Ur" the folloving codes to designate average usage:

A = Daily
B = I{eekly
C = Honthly
D=Onceayear
E = 0ther (specify)

'U** the foltoving codes

QL = Qualitative
QT = Quantitative

to designate the type of fit test:

I-l Hark (X) this box if you attach a continuation sheet.
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PART E TJORK PRACTICES

9.19 Descrlbe all of the vork practices and adrnlnistratlve controls used to reduce or
eliminate vorker exposure to the llsted substance (e.g,r restrict -entrance only to
authorlzed vorkers, mark areas vith varning signs, insure vorker detection and

nonltoring practices' provide vorker tralnlng prograns, etc')' Photocopy thls
CBI question ini complete it seParately for each process tyPe and vork area'

t-I
Process type .r'...

9.20 Indlcate (X) hov often you perform each housekeeping task used-to clean up routlne
i""i" or ipiffs of ttre itstid substance. Photocopy this questlon and complete lt
separately for each Process tyPe and vork area.

Process type . ].. ., fr /;,

I{ork area ...aaaaaaaaaaaa"at+"t'l' l#,J Li
Less Than

0nce Per Day

MT
,1.',+

4

x

l-Z Times 3-4 Times
Per Day Ber DaY

Hore
Times

Than 4

Hou_sekeeping f-a,sks

Sveeping

Vacuuming

llater flushing of floors

Other (specify)

l*u F*1"*

lVrt
/t/ A

l:l Hark (X) this box if you attach a continuation sheet
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9.21 Do you have a vritten medlcal action plan for responding to routlne or energency
exposure to the listed substance?

:

1

2

If y€sr vhere are

Routine exposure:

copies of the plan maintained?

Emergency exposure:

Yes... O

/r/
If y€sr where are copies of the plan maintained? l{',:n ct/

Has this plan been coordinated vith state or 1ocal government response
Cirele the appropriate response.

9.23 l{ho is responsible for monitoring vorker safety at your facility? Circ}e the
appropriate response. 

t/R
PIant safety specialist . . .{. V. J. .'.

9.22 Do you'have a vritten leak and spill cleanup plan that addresses the listed
substance? Circle the appropriate resPonse'

t-l Hark (l() this box if you attach a continuation sheet.

2

3

4

organizations?
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:.

.9ECTr0N 10 . ENVIRoNMENTAL RELEASE

General Ins tructlons 3

Conplete part E (questlons 10.23-10.35) for each non-routine release involvlng the llsted

"uUlt"n"" 
that occurred durlng the reporting year. RePort on all releases that are equal

i;-;;-;;;.ia; rhan the tts ted-subs rante, s r-p6rtab1e quantity "?ly"'-lO' unless the release
i" i.aE""iii permitted as deftned in 42 U.s.b. 9601, 6r ls speci f I cally. excluded under the
deflnltlon -of'release as deflned in 40 CFR 302.3<22), Reportable quantltles are codlfled
in 40 cFR Part 302. If the llsted substance is not a hazardous substance under the
Corpi"tr"n"ir" Envlronmental Response, Conpensation' and Llabllity Act of-1980 (CERCLA) and,

thu", does not have an R0, then- report releases that exceed 2r27O kg._ If such a substance
f,o""i'"., is designated as a CERCI,A- hazardous substance, then report those releases that are
equal t6 or greai"r than the RQ. The facllity may have ansvered these questions or slmllar
qJ""ifon" unier the Agency, s Accldental Releaie Information Progran and -may already have

itris information readily ivailable. Asslgn a nunber to each release and use this nunber
ifriouif,out this part to ldentify the releise. Releases over nore than a 24-hour period are
not singte releaies, 1.e., the ielease of a chenical substance e_qual to or greater than. an

iO ,u"t-p" reported'as a i"par.te release for each 24-hour period the release exceeds the
R0.

For questions 10.25-10.35, ansver the questions for each release identified ln question
fO.2j. Photocopy these questions and complete them separately for each release.

PART A GENEML INFORHATION

10.01 l{here is your facility located? Circle all appropriate responses.

C.BI

t-l Industrial area ... ' '. o.. U
Urban area ....o.. r...e.. +'....

Residential area .......... r.

Agricultural area .,.

Rural area .,,.. r

Adjacent to a

I{ithin 1 mile

pafk Of a fgefeatiOnal afga r r r.. ... i r.. '.......... r... r r........... 5

Of A naVigable Vatefvay .. r +.. r........ +.. r r.. .. r. +.... e r. '.... ]. t t. 7

Vtthin l mile of a school, university, hospital, or nursing home facility ..""" 8

$tthin I mile of a non-navigable vatervay ..""" 9

Other (speeify)

108
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l-] Hark (X) this box if you attach a continuation sheet.



l

10.02 Specify the exact locatlon of yorx facillty (from central polnt vhere process unlt
t! Iocited) in tenns of latituite and longltude or Unlversal Transverse llercader
(llTll ) coordlnates.

u

/
Longitude r,.r.r.......r....r.....o....r.....r.r.r.. tf7oo 7r{ '

UTH coordinatgs .......... r ' Zong , Northing , Easting

{1

ilrt

10,03 If you moni tor meteorological
the folloving information.

Average annual precipitation .

Predominant r.tind direction ...

conditions in the vicinity of your facility, provide

inches/year

10.04 Indicate the depth to grounduat r belov your facility.

Depth to groundwater .... r.. r. .1.. . {-..
ffrtrttvd

metersrD r a a

10.05 For each on-slte
listed substance

CBI Y, N, and NA.)

t-l

activity listed, indicate (Y/N/NA) aII routine releases of the
to the environment. (Refer to the instructlons for a deflnttlon of

Environmental Release
Air llater LandOn-Si te Act ivi t-y

Hanufacturing

fmport ing

Processing

0thervise used

Product or residual storage

Disposal

Transport

iL# rtlrt
rf,+

/illL A//L ffrt7WT

t-l t{ark (X) this box if you attach a continuation sheet.
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!l

10.06 Provide the folloving
of precision for each
an examPle. )

CBI

l-l
Quantity discharged

Quantity discharged

Ouantity managed as
treatment, storaget

Quantity managed as
treatment, storage,

information'for the
item. (Refer to the

Iisted substance
instructions for

and specify the level
further explanation and

to thg air .o..r....+.r..'

in vastgvatgrs .... r,.. r - '

other vaste in on-site
or disposal units r r r.....

other vaste in off-site
or disposal units r '.... e. tv#

n*J{t} kg/yr t tto

tV# kg/yr t- 1r

CI,r kg/yr r &{ ,"

kg/yr I 
-

at tach eont inuat ion sheet.



l

10.08

CBI

t-l

Describe the control teehnologies used to ninimize release of the listed subq-tance

for each process stream containing the listed substance as identified in your
pro.""= biock or residual treatmeilt block flov diagram(s). Photocopy this question
and complete it separately for each Process type'

Process type ......

Stream- I!. Code

7,r
PerceLt Efficiency

772
7, s- yfl 7,8,

7, f,, 7?,778

-77 v7 fr
ic*8,
7T 7":

Control Tech[gJggI

t-l Hark (X) this box if you attach a continuation sheet.

Ll?



PART B RELEASE TO AIR

10.09 Point Source Emissions
substance in terms of a

CBI residual treatment block
source- Do not include

l-l sources (e.g., equipment
for each process type.

Process type

Point Source
ID CodeT '/, (,

./,
-?/

Identify eaeh emission point source containing the listed
Stream ID Code as identified in your process block or
flov diagram(s), and provide a description _of each point

rav materfal and product storage vents, or fugitive emisslon
leaks). Photocopy this question and complete it separately

/"

7, / {
r, /1
7n {s--
?/7

Descri Emiss ion Point Source

l-] Hark (X) this box if you attach a continuation sheet.
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1

10. 11

9BI

I-I

Stack parameters Identify ,n"-stack parameters for each Point Source ID Code

identified in question 10.09 by completing the folloving tab1e.

Point
Source

ID
Code

Stack
Inner

Diameter Exhaust
Stack (at outlet) TemPerature

Height(m) . (m) .(lcl

Emission
Exi t

Veloeity Building r(m/sec) Height(m)'
BuiIding. Vent-
r{iaihi;;' ryp"'

7ll 1,*t4 -{1 {, I ,2a.1 l.-(,?t 43 tr{\ v
7,13 t.'t3 1.02.. ll.t l?'L 1i.1. ?A V
1, l5 A6, 7 l5.? Ll "7 .? 0 V

'H*ight of attached

'tlidth of attached

'U=* the folloving

H = HorizontaL
V = Vertical

or adjaeerit building

or adjacent building

codes to designate vent tYPe:

l-l Hark (X) this box if you attach a continuation sheet.
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10,12 If the listed substance is emitted in particulate forrn, indicate the particle slze
dlstribution for each Point source ID code identified in question 10'09'
photocopy this question and complete it separately for each emission point source.

CBI

t-l
Point source ID code . +... +........ r r r... ....

Size Range (microns) Hass Fraction (Z t Z Precision)

) 100 to

> s00

30

50

100

Total = 1002

t-l Hark (X) this box if you attaeh a continuation sheet.
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PART C FUGITIVE EHISSIONS

10.13 Equlpment Leaks -- Complete the follorlng table by providlng- the nunber of equlPnent
type! Itsted vhlch are exposed to the llsted substance and vhlch are ln servlce
aiiording to the specified veight percent of the llsted substance passing through
the component. Do thls for each process type ldentified in your process block or
residuai treatnent block flov diagram(s). Do not include equipnent types that are_
not exposed to the listed substance. If this is a batch or lntermittently operated
procesl, give an overall percentage of time per year that the Process tyPe ls
ixposed t6 the listed subitance. Photocopy thls questlon and complete it separately

CBI for each process type.

I-] Process type ..r,.
Percentage of tine

-H/
€4fi

per year t t the listed substance is exposed this

Number of Components in Service by lleight Percent
of Listed Substance in Process Stream

Equipment Type

Pump sealsl
Packed

Hechanical

Double mechanical2

Compressor seals1

Flanges

VaIves

Gas 
3

Liquid
Pressure relief devices4

(Gas or vapor only)
Sample connections

Gas

Liquid
Open*ended liness

(e,9,, purge, vent)

Gas

Liquid

Less
than 5Y, 5-10U

Greater
than 99226-7 5y" 7 6-99H

#ffi#
lvi MN,l 4/4

LL-?5H

l,',(*,
ru,,t
F#M
i,',+ru

,{,+

ilA
'7-

iltVT
l]{

,{/,{T
Z-

/v*Mffiru
MA

,yl-
TT
W-

,V/+
I

tlrf
2_

ffi_
/m

MM
M*
W
A&
{f,

ffi
MM
lA
N,4_

tlfr.
U,"
t{/ f,
t/i_,N&

tr,{'
lv/l-
IW

l{,+
lV r+

f/,4
lVr+

ZT
/t1
i/4

1-.'List the number of pump and compressor sea1s,
eompressors

10.13 continued on next page

rather than the number of pumps or

l-l Hark (X) this box if you attach a continuation sheet.
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i

10.13 (continued)

2If double mechanica] seals are operated rrith the barrier (B) fluid at a Pressure
!r".t"r than the punp stuffing box pressure and/or equlpped vith a sensor (S) that
iiii a"t""t fatluie irf tn" seit sysier, the barrier fluid system, or both, indicate
rith a nBr and/or an ttStr, respectively

!conditions existing in the valve durlng normal operation

{Report all pressure relief devices in service, inctuding those equipped vith
control devices

uLin*= closed during normal operation that
opera t i ons

vould be used during maintenance

10. 14

CBI

l-l

pressure Relief Devices vith Controls Complete the folloving table for those
pressure relief devices identified in 10,13 to indicate vhieh pressure relief
devices in service are controlled. If a pressure relief device is not controlled'
enter ttNonett under column c.

a.
Number of

Pressure Relief Devices

b.
Percent Chemical

in Vessell

c.

Control Device

d.'
Es t imated

Control Efficiency-1

7f E,* 1ce,%

'R"f", to the table in question 10.13 and record the percent range given under the
heading entitled "Number of Components in Service by lJeight Percent of Listed
Substance" (e.8., <57", 5-10U | 1L-257", etc. )

'Th* EpA assigns a control efficiency of 100 percent for equipment leaks controlled
vith rupture discs under normal operating conditions. The EPA assigls a control
efficiency of gg percent for emisiions routed to a flare under normal oPerating
condi t ions

l-] Hark (X) this box if you attach a continuation sheet.
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t*Jo

ll
-
Fr
nr
x

l-,o
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rox
H1

q
o
C

0r

0,
o

0,

f)
o

5
tr
0r

P.
o
E

tn

o
o
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10.16 R61, Haterial, IntemEdiate dd Product Storage Erissics - - OaeLete tln foUottitg table by ProlridftA the infmnatim m eadt
f.iquid r&, nBterial, intenEdiate, ad prodrit storage !/6sel caltainfug the listed substarEe as identified in Siur process blo&

(lI or residual tr€atrErt block fl.r di*ran(s). 
operat_

I-l Vessel Vesse.I Vesse-t lrS
Efctirg Oilpositim 1lrrq{hplt Fillfurg fi[irg IrrEr V.esset Vessel Vessel hsigr V<rt qgtrot Basis I

Vessel Roof of Stored- (Iiters Rate 
- D:ratiir DiarEter Eeight Volue Enissian. Flor'- OialEter Efficisrcy for .

ff 6"' u",JJ' *-Eil <eprt (,r*j (;, -l!t (L) cantrolsr Rates (cn) (z) - EstiratJ

rw,&-W:*Z- €,r,,ta/ sz ro- 
^,(- 

t? u@W&ry +1"ffiff',TuazV@,*z Titr t -JL -Ie- i tzqtuh?rurfu,,!, * /u,6 J-Y,frVJ

'Ur" th* fo[oring codes to designate vessel ry?e:

F = Fi:ced roof
Cm = Csttact internal floating roof
IIXF = l.loncontact internal floating roof
EFR = External flmtirg roof
P = kessre vessel (irdicate Presflrre rating)
H = lbrizsrtal
U = ltrdergru.nd

'Ur" th* foltolriqg codes to designate floatirg rmf seals:

HS1 = H€clulrieal shoe' prillgry
MSz = Shoe-rnr.nted secadary
[.{S2R = Rirrt--nrr-urted, secmdary
tltl = I;iqrrid-nnnted resilient filled seal, Prirlnry
LI.l2 - Rinr-+rrurted shield
tl'til = l{eattpr shield
Vl{I = Vapor rrpunted resilient fi[ed sealr prirary
Vl,lz = Rim*nunted secmdary
Vlf,l = I{eatlrer shield

'Irdi"ate lEtght percat of the lkted s.rbstance. Irclude tlE total t olatile olganic cdtt€rlt in parenthesis

rotl-o tt a, f,Gttrg r@fs
tcas/tapor flor rate the enisslqr ccntrol de\.ice rms dssigrEd to hadle (sQecify fl6t rate urits)

'Ure the folJ.orirg codes to designate basis

C = (hl eulatims
S = SaryIfutg

for estirnate of control efficiety:



PART E NON-ROUTINE RELEASES

10.23 Indicate the date and time vhen
vas stopped. If there vere more
list aII releases.

the release occurred
than six releases,

and vhen the release ceased or
attach a continuation sheet and

Release
Date

Started

a'rT
Time

( am/ptn)
Date

Stopped
Time

( am/pm)-

10,24 Specify the weather conditions at the time of each release.

IJind Speed
(km/hr)

IJind
Direction

Humidi ty
(z)

Tempera ture
,_ ,('c)

Preci pi tat ion
(Y/li)Release

I-l Hark (X) this box if you attach a continuation sheet.
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10.25 Complete the
vas released.
expected to v

Release No.

Hedia

Land

Air

Groundva ter

Surface vater

folloving information for each media into vhich the
Any t olatile substance that vas released to land,

olatilize, should be listed as a release to air'

I i s ted subs tance.-
but that vas

Quan t i tY
( rss) Hethod of Release

Higra t i on
Beyond OuantitY

Boundaries Higrated
(I/N) ( ks]

10.26 Specify the physical state and
point of release.

concentration of the listed substance at the t'ime and

,t/4ReIeasE No.

t-l t{ark (X) this box if you attach a continuation sheet.
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LO .27 CircIe aI1
release.

Release No.

appropriate responses.rel4ting to the cause and the effects of the

t/t
Cause of Release

I

2

3

4

5

6

7

Results of Release

1

2

3

4

5

l-] Hark (X) this box if you attach a continuation sheet.
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10.28 Speci fy
,t

vhich authorities vere notified of the release.

r-r-r-r-t:r-1-I-l-l-l t-1-I-l . I-1-l-l-l
t-l-1-l-l-l-1-l-l-l I lr-1-r-r-r-r-l:l _ I-l-I
r-1-r:r-r-l-l-1-l-l-l-l-l-l:l - 1-l:l-l-l-I-l

Release No.

d. Federal

Agency

0ffice

Contact Person

Address t-l-

tl 1-r-r-1-l-l-l 1-t-t-1-l I-l-1
Ci ty

_l_l_I_1_1

t-t-l
State

I_t_l
I-]-I
Year

I-I

I-1-l-l-l-l-1-l-1-l-l-l-l-l-1-1-l-1-1-l-
Street

I:}

r-r-1-r-r-r_r-l:1-l- ]-I-I -ITi r 1_ll1-l-l-1-l-l-l

r-l-l
. S tate

relephone Number . '' t - I - I - I - t - I - I - t - I - I - I - I - I

Date Notifled '. t-l-l [-l-l t-l-l-Xol- T"!- YEai

Time Notified """ t-l-l-l-l amzpm

b. state

Agencv t-l-l - 1-l-l-I-1-l-1-l-l - 1-1-1-1-l: I-1-l-l-1
0f rice I-l-l*1- l-l-l:l--l-1-l-l-l-l-l-l-l-1:l-l-l:l
conracr Person t-l-l_ 1-l-l-1ll-l-1-l-I-1-l-1-1-lll-l-I-l-1
Address t-t-t- I: I. I-t -t-1_ I-1:1- I: I_1-l-1-l- I-1-1- I-1-I

Street

ty

1_l_

Telephone Number r + r..... ..... r. t-l-l-l-t

Datg NOtifigd .i..rer. .r....+..,..r,r. .....r

.r-l-r-t- r-
r-l:I rll-I

Ho. Day

Tirne Notlf ied " " ' l-l-l-l-l amlpm

10.28 continued belov

I-l Hark (X) this box if you attach a continuation sheet.
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10.28 (continued)

c. Loca1

Agency

0ffice

l_l_

Contact Person t_l
Address t-l-l - I

t_1_ t_1-1-l _t_1_l_1_ 1_l

Telephone Numbgr ........ . r .. - -... r .

r-l rlr-1 1-1-l-l-l:1-l-l-l-l-

I-t-r_1 - I-l-1-l-1-l-l-l-1-l-
Street

l-1-lll-l-l-1-l-1:l-l-1 .l-1-l-l-l-l-l-
r-1-I-l:l-1-l-l-l I-l-l-l-l- I-I-

1_t_ I-I-I
I-l-l
rll-t
I_1-I

_1_
-t- I_l_

1_l_
Ci ty

r_]-r:1-1-1-1_r_ I:]

tl_I
State

r-1-r-1 - t:1-1-t - t-l-I-1-l
r_1_l
Year

10.29 For each of
vithin that
vho notified
and time of

Release No.

Proximity to
the Release

114 mile

l/2 mile

1 mile

0ther
(specify)

the proximities Iisted beIov,
proximity vas notifled of, or
the population, the number of

day the evacuation began.

indicate vhether the
evacuated because of
people evacuated, if

population living
the release. SpeclfY
dilyr and the date

No t i fied
of

Release Notifying
(Y/N) Person

Notifying
Person I s

Telephone llumber

Area
Evacua ted

( Y/N)

ifil
Date and

Time of Day
Evacuat ion

Began

Number of
Persons

Evacuated

I-l l,lark (X) this box if you attach a continuation sheet.
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10. 30 Speci fy

Release

the

No,

number of personal injuries or casualties resulting from the

Number of

Number of

Number of

Number of

rnJurles

inj uries

deaths to

deaths to

to facility employees rrrr.rr. .rtr ..........i

to general population ' + . . .,.. '.. r. '... r,

facility employees '.... r..... r -.. r r.. r + r.......

general population .... r.. r. r. r..... r +. ... r . r ' r r

10. 31 Indi cate lrho
performed.

Release No.

conducted cleanup activities, and the dates over vhich the cleanup vas

II

Name I - l- I- l- l- I- l- l- l- t- l-l - l-l -l -t- l- I-l-l-l-l -l-l -t-l-l
Address I - I- l-l- t-l -l - l-l - l- I- l-l - 

l- l- l-l-l- l- l-l- I-l=- l-l -l
1:r-r-r-1-1-1-l-1-l-l-l-l - I-1-ll1-l-lll-I

--Tity
l-l-l I-l-l-l-l=l--t-l-l-t-lState zip

relephone Number . .'.... I - I - I - I - I - I 

- 
I - I - t - I - I - I - I

Date cleanup rnitlated ...... t;l-ll:l-l
!lo. Year

Date cleanup completed (or expected) tll-t t-l-lUo. Year

10.32 Briefly describe the
eontainment systemst
the release occurred.

release prevention
training programs'

practices and policies (backup systemst
etc. ) in place at the facility at the time

Release No. .

l-1 ltark (X) this box if you attach a continuation sheet.
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10, 33 Indicate vhich of
vere ineffective

the prevent ion prac t ice.s
in preventing the releasE

and'policies listed in question 10.32
from reaehing the environment.

Release No.

10. 34 Describe all
changes, etc

Release No.

repairs and/or preventive measures (management
, ) made to equipment or operations as a result

praetices, operational
of the release.

10, 35 Describe additional preventive measures that viII
possibilities of recurrence.

Rglgase No. .. r..........

be taken to minimize the

l-l Hark (X) this box if you attach a continuation sheet.
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APPENDIX I: List of Continuation Sheets

Attach contlnuatlon sheets for sectlons of this form and optlonal infornation after this
il;;- i; .oiurn r, clearly ldentify the continuation sheet by llsting the questlon number

io-vhich it relates. In c-o}umn 2, Lnter the inclusive page numbers of the continuation
sheet for each question number'

Continuation
$heet

Page Numbers
(2)

7,01

Question Number
(1)

7,of

7,uG

9cV
7,qG
7'if

07

"'lA A+8

f6 ,*+8
't7 * t)
rq llrfi'
7l '
7J, *

tr0 )

l-] Hark (X) this box if you attach a continuation sheet.
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HOOD INDUSTBIES, INC
108 PARKER STREET

NEWBURYPOHT, MA 01950

Document Processing Center
0ffice of Toxic Substances, TS-790
U.S. Environmental Protection Agency
401 M. Street SW

Washington, D.C. 20460

Attn: CAIR Reporting Office

RE TURN FEOUESTED
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